ACADEMIC  ACHIEVEMENT  AND  SCHOOL-WIDE  GROUPING  OF 
STUDENTS  IN  TWO  MIDDLE  SCHOOLS 


BY 

MARTHA  ELIZABETH  MARSH 


A DISSERTATION  PRESENTED  TO  THE  GRADUATE  COUNCIL 
OF  THE  UNIVERSITY  OF  FLORIDA  IN 
PARTIAL  FULFILLMENT  OF  THE  REQUIREMENTS 
FOR  THE  DEGREE  OF  DOCTOR  OF  EDUCATION 


UNIVERSITY  OF  FLORIDA 


1980 


ACKNOWLEDGMENTS 


No  accomplishment  is  entirely  one's  own.  There 
are  many  to  whom  I am  indebted.  Each  of  these  persons 
contributed  to  this  endeavor  in  a very  special  way. 

I wish  to  express  my  appreciation  to  the  members 
of  my  supervisory  committee;  To  Dr.  Paul  George,  my 
chairman,  for  his  guidance,  patience,  continuous 
encouragement,  constructive  criticism,  and  his  friendship; 
to  Dr.  Stephen  Olejnik  for  giving  so  willingly  of  his  time 
and  so  patiently  helping  with  the  statistical  analysis; 
and  to  Dr.  Gordon  Lawrence  and  Dr.  Ralph  Kimbrough  for 
providing  helpful  suggestions  and  aiding  in  communicating 
and  clarifying  ideas.  Appreciation  is  also  expressed  to 
Dr.  William  Alexander,  my  "honorary"  committee  member, 
for  his  willingness  to  be  of  assistance  at  any  time  and  to 
Dr.  Sandra  Damico  for  so  graciously  aiding  on  many 
occasions . 

Gratitude  is  expressed  to  many  members  of  my  family 
who  understood,  loved,  and  supported  me  in  special  ways 
during  the  years  of  the  doctoral  program.  I wish  to  thank 
my  aunts,  Eloise  Bradford  and  Arder  Peavy:  Eloise  for 


11 


teaching  me  early  in  life  the  value  of  education,  always 
supporting  me  in  my  efforts,  and  being  sensitive  to  all 
my  needs;  Arder  for  always  believing  in  me  and  being 
willing  to  help  in  any  way  possible. 

I am  grateful  to  the  many  friends  who  were  supportive 
and  accepting  but  particularly  to  these  special  friends: 
Martha  and  Chester  Bush  for  their  understanding,  their 
many  expressions  of  friendship,  and  their  constant 
encouragement;  to  Alvis  Harthern  for  being  instrumental 
in  providing  the  idea  for  this  endeavor  and  encouraging 
throughout;  to  Kay  Atchison  for  so  diligently  aiding  in 
the  data  collection;  and  to  Rita  Buchoff  and  Cheryl 
Willis-Breeden , with  whom  I shared  the  doctoral  program, 
for  their  many  kindnesses. 

Appreciation  is  expressed  to  the  Alachua  County 
School  Board  for  permission  to  conduct  the  study  and  to 
the  personnel  in  the  county  testing  office  and  the  school 
administrators  for  their  assistance. 

Appreciation  is  also  expressed  to  Margaret  Thomas 
for  her  careful  editing  and  typing  of  the  manuscript. 


1.11 


TABLE  OF  CONTENTS 


Page 

ACKNOWLEDGMENTS  ii 

LIST  OF  TABLES vi 

LIST  OF  FIGURES xi 

ABSTRACT xii 

CHAPTER 

I.  INTRODUCTION  1 

The  Problem 1 

Statement  of  the  Problem  1 

Delimitations  and  Limitations  ^ 2 

Justification  for  the  Study  4 

Assumptions  4 

Definition  of  Terms  5 

Hypotheses  6 

Procedures  6 

Study  Design 6 

Sample  Description  7 

Data  Collection 8 

Instrument:  Standardization  and 

Reliability  8 

Data  Treatment 9 

Organization  of  the  Study  9 

II.  REVIEW  OF  LITERATURE 11 

Introduction  11 

Background  of  Study 11 

Background  Summary  17 

Intermediate  Grade  Studies  18 

Summary  of  Intermediate  Grade  Studies  . 22 

Elementary  School  Studies  22 

Summary  of  Elementary  School  Studies  . 32 

Junior  High  and  Middle  School  Studies  ...  32 

Summary  of  Junior  High  and  Middle 

School  Studies  35 

Summary 35 

iv 


CHAPTER 


Page 


III.  METHODS,  PROCEDURES,  AND  INSTRUMENTATION  . . 37 

Statement  of  the  Problem  and  Hypotheses  . . 37 

Study  Design 38 

Sample 39 

Instrument  Description  43 

Data  Collection 47 

Data  Analysis 48 

Summary 49 

IV.  ANALYSES  OF  THE  DATA 50 

Analysis  of  Data — Total  Reading  55 

Analysis  of  Data — Total  Mathematics  ....  62 

Analysis  of  Data — Spelling 67 

Analysis  of  Data — Language 73 

Analysis  of  Data — Science 80 

Analysis  of  Data--Social  Studies  87 

Summary 93 

V.  SUMMARY,  FINDINGS,  CONCLUSIONS  AND 
IMPLICATIONS,  AND  SUGGESTIONS  FOR 

FURTHER  STUDY  96 

Summary  of  the  Study 96 

Findings 98 

Conclusions  and  Implications  100 

Suggestions  for  Further  Study  104 

REFERENCES 107 

APPENDIX  A TEST  FOR  HOMOGENEITY  OF  REGRESSION 

SLOPES 113 

APPENDIX  B COMPLETE  ANALYSIS  OF  VARIANCE  RESULTS  . 115 

APPENDIX  C COMPLETE  ANALYSIS  OF  COVARIANCE 

RESULTS 123 

BIOGRAPHICAL  SKETCH  129 


V 


LIST  OF  TABLES 


Table  Page 

/ 

1.  Cell  Description  for  School  1 42 

2.  Cell  Description  for  School  2 42 

3.  Intermediate  Battery  Reliability  Coefficients 

for  Subtests 46 

4.  Advanced  Battery  Reliability  Coefficients 

for  Subtests 47 

5.  Average  Fifth-Grade  I.Q.  Scores  Reported  by 

Cell  and  Marginal  Means 53 

6.  Analysis  of  Variance  with  I.Q.  as  the 

Dependent  Variable  and  School,  Sex,  Race, 

and  SES  as  the  Independent  Variables  ....  54 

7.  Average  Fifth-Grade  Total  Reading  Scores 

Reported  by  Cell  and  Marginal  Means  ....  56 

8.  Analysis  of  Variance  with  Total  Reading  as 

the  Dependent  Variable  and  School,  Sex, 

Race,  and  SES  as  the  Independent  Variables  . 57 

9.  Pretest  Means  for  Total  Reading  for  the 

Interaction  of  School,  Race,  and  SES  ....  58 

10.  Average  Adjusted  Eighth-Grade  Total  Reading 

Scores  Reported  by  Cell  and  Marginal  Means  . 61 

11.  Analysis  of  Covariance  Using  Total  Reading  as 

the  Dependent  Variable  and  School,  Sex, 

Race,  and  SES  as  the  Independent  Variables 

with  the  Total  Reading  Pretest  as  the 

Covariate 62 

vi 


Table  Page 

12.  Average  Fifth-Grade  Total  Mathematics  Scores 

Reported  by  Cell  and  Marginal  Means  ....  63 

13.  Analysis  of  Variance  with  Total  Mathematics 

as  the  Dependent  Variable  and  School,  Sex, 

Race,  and  SES  as  the  Independent  Variables  . 64 

14.  Average  Adjusted  Eighth-Grade  Total 

Mathematics  Scores  Reported  by  Cell  and 

Marginal  Means  66 

15.  Analysis  of  Covariance  Using  Total 

Mathematics  as  the  Dependent  Variable  and 
School,  Sex,  Race,  and  SES  as  the  Indepen- 
dent Variables  with  the  Total  Mathematics 
Pretest  as  the  Covariate 67 

16.  Average  Fifth-Grade  Spelling  Scores  Reported 

by  Cell  and  Marginal  Means 68 

17.  Analysis  of  Variance  with  Spelling  as  the 

Dependent  Variable  and  School,  Sex,  Race, 

and  SES  as  the  Independent  Variables  ....  69 

18.  Average  Adjusted  Eighth-Grade  Spelling  Scores 

Reported  by  Cell  and  Marginal  Means  ....  71 

19.  Analysis  of  Covariance  Using  Spelling  as  the 

Dependent  Variable  and  School,  Sex,  Race, 
and  SES  as  the  Independent  Variables  with 
the  Spelling  Pretest  as  the  Covariate  ...  72 

20.  Average  Fifth-Grade  Language  Scores  Reported 

by  Cell  and  Marginal  Means  74 

21.  Analysis  of  Variance  with  Language  as  the 

Dependent  Variable  and  School,  Sex,  Race, 

and  SES  as  the  Independent  Variables  ....  75 

22.  Average  Adjusted  Eighth-Grade  Language  Scores 

Reported  by  Cell  and  Marginal  Means  ....  76 

vii 


Table 


Page 


23.  Analysis  of  Covariance  Using  Language  as  the 

Dependent  Variable  and  School,  Sex,  Race, 
and  SES  as  the  Independent  Variables  with 
the  Language  Pretest  as  the  Covariate  ...  77 

24.  Adjusted  Posttest  Means  for  Language  for  the 

Interaction  of  School,  Race,  and  SES  ....  78 

25.  Average  Fifth-Grade  Science  Scores  Reported 

by  Cell  and  Marginal  Means 81 

26.  Analysis  of  Variance  with  Science  as  the 

Dependent  Variable  and  School,  Sex,  Race, 

and  SES  as  the  Independent  Variables  ....  82 

27.  Pretest  Means  for  Science  for  the 

Interaction  of  School,  Race,  and  SES  ....  83 

28.  Average  Adjusted  Eighth-Grade  Science  Scores 

Reported  by  Cell  and  Marginal  Means  ....  86 

29.  Analysis  of  Covariance  Using  Science  as  the 

Dependent  Variable  and  School,  Sex,  Race, 
and  SES  as  the  Independent  Variables  with 
the  Science  Pretest  as  the  Covariate  ....  87 

30.  Average  Fifth-Grade  Social  Studies  Scores 

Reported  by  Cell  and  Marginal  Means  ....  88 

31.  Analysis  of  Variance  with  Social  Studies  as 

the  Dependent  Variable  and  School,  Sex, 

Race,  and  SES  as  the  Independent  Variables  . 89 

32.  Average  Adjusted  Eighth-Grade  Social  Studies 

Scores  Reported  by  Cell  and  Marginal  Means  . 91 

33.  Analysis  of  Covariance  Using  Social  Studies 

as  the  Dependent  Variable  and  School,  Sex, 

Race,  and  SES  as  the  Independent  Variables 

with  the  Social  Studies  Pretest  as  the 

Covariate 92 

viii 


Table  Page 

34.  Adjusted  Posttest  Means  for  Social  Studies 

for  the  Interaction  of  School  and  SES  ...  93 

35.  Test  for  Homogeneity  of  Regression  Slopes  . . 113 


36.  Analysis  of  Variance  with  I.Q.  as  the 

Dependent  Variable  and  School,  Sex,  Race, 

and  SES  as  the  Independent  Variables  ....  115 

37.  Analysis  of  Variance  with  Total  Reading  as 

the  Dependent  Variable  and  School,  Sex, 

Race,  and  SES  as  the  Independent  Variables  . 116 

38.  Analysis  of  Variance  with  Total  Mathematics 

as  the  Dependent  Variable  and  School,  Sex, 

Race,  and  SES  as  the  Independent  Variables  . 117 

39.  Analysis  of  Variance  with  Spelling  as  the 

Dependent  Variable  and  School,  Sex,  Race, 

and  SES  as  the  Independent  Variables  ....  118 

40.  Analysis  of  Variance  with  Language  as  the 

Dependent  Variable  and  School,  Sex,  Race, 

and  SES  as  the  Independent  Variables  ....  119 

41.  Analysis  of  Variance  with  Science  as  the 

Dependent  Variable  and  School,  Sex,  Race, 

and  SES  as  the  Independent  Variables  ....  120 

42.  Analysis  of  Variance  with  Social  Studies  as 

the  Dependent  Variable  and  School,  Sex, 

Race,  and  SES  as  the  Independent  Variables  . 121 


43.  Analysis  of  Covariance  Using  Total  Reading  as 
the  Dependent  Variable  and  School,  Sex, 

Race,  and  SES  as  the  Independent  Variables 

with  the  Total  Reading  Pretest  as  the 

Covariate 123 


IX 


Table 


Page 


44.  Analysis  of  Covariance  Using  Total 

Mathematics  as  the  Dependent  Variable  and 
School,  Sex,  Race,  and  SES  as  the  Inde- 
pendent Variables  with  the  Total  Mathe- 
matics Pretest  as  the  Covariate  

45.  Analysis  of  Covariance  Using  Spelling  as  the 

Dependent  Variable  and  School,  Sex,  Race, 
and  SES  as  the  Independent  Variables  with 
the  Spelling  Pretest  as  the  Covariate  . . . 

46.  Analysis  of  Covariance  Using  Language  as  the 

Dependent  Variable  and  School,  Sex,  Race, 
and  SES  as  the  Independent  Variables  with 
the  Language  Pretest  as  the  Covariate  . . . 

47.  Analysis  of  Covariance  Using  Science  as  the 

Dependent  Variable  and  School,  Sex,  Race, 
and  SES  as  the  Independent  Variables  with 
the  Science  Pretest  as  the  Covariate  . . . . 

48.  Analysis  of  Covariance  Using  Social  Studies 

as  the  Dependent  Variable  and  School,  Sex, 
Race,  and  SES  as  the  Independent  Variables 
with  the  Social  Studies  Pretest  as  the 
Covariate  


124 


125 


126 


127 


128 


X 


LIST  OF  FIGURES 


Figure  Page 

1.  Relationship  between  Race  and  School  by  SES  for 

Total  Reading  Achievement  (Pretest)  59 

2.  Relationship  between  School  and  Race  by  SES  for 

Language  Achievement  (Posttest)  79 

3.  Relationship  between  Race  and  School  by  SES  for 

Science  Achievement  (Pretest)  84 

4.  Relationship  between  School  and  SES  for 

Social  Studies  Achievement  (Posttest)  ....  94 


XI 


Abstract  of  Dissertation  Presented  to  the 
Graduate  Council  of  the  University  of 
Florida  in  Partial  Fulfillment  of  the 
Requirements  for  the  Degree  of  Doctor  of  Education 
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Major  Department:  Curriculum  and  Instruction 

The  purpose  of  this  study  was  to  determine  if 
students  attending  a middle  school  utilizing  multiage 
grouping  for  instruction  achieved  academically  at  a 
higher  level  than  students  in  a middle  school  where 
grouping  for  instruction  according  to  chronological  age 
was  practiced. 

The  investigation  was  conducted  with  a random  sample 
of  80  students  from  School  1,  where  multiage  grouping  was 
practiced,  and  54  students  from  School  2,  where  chrono- 
logical age  grouping  was  practiced.  These  students  had 
been  enrolled  in  the  two  middle  schools  for  three  years 
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in  grades  six,  seven,  and  eight.  Data  collected  were 
fifth-  and  eighth-grade  scores  on  the  following  subtests 
of  the  Metropolitan  Achievement  Test:  total  reading, 

total  mathematics,  language,  spelling,  science,  and 
social  studies.  The  Otis-Lennon  Mental  Ability  Test 
provided  I.Q.  scores.  Paid  and  free  or  reduced  price 
lunches  were  used  to  determine  the  two  categories  of 
socioeconomic  status — high  and  low. 

The  study  was  an  ex  post  facto  investigation  with 
a2X2X2X2  (school,  race,  sex,  and  SES)  factorial 
design.  Analysis  of  variance  was  utilized  in  analyzing 
fifth-grade  scores  (pretest)  to  determine  the  existence 
of  any  initial  differences.  Eighth-grade  scores 
(posttest)  were  subjected  to  analysis  of  covariance  in  an 
attempt  to  adjust  for  initial  differences.  The  level  of 
significance  was  set  at  .01. 

When  the  fifth-grade  data  were  analyzed  no  significant 
difference  was  found  between  average  I.Q.  scores  of  the 
two  groups.  There  were,  however,  significant  differences 
in  achievement  levels  in  the  areas  of  total  reading,  total 
mathematics,  science,  and  social  studies.  Students  enter- 
ing School  2,  which  practiced  chronological  age  grouping. 
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scored  higher  in  each  of  these  areas.  Three-way 
interactions  (school,  race,  and  SES)  appeared  in  the 
areas  of  total  reading  and  science.  Students  entering 
School  2 were  favored  in  these  interactions  except  for 
total  reading.  Low  SES  black  students  entering  School  1, 
where  multiage  grouping  was  practiced,  scored  higher  in 
this  area. 

Analysis  of  eighth-grade  data  revealed  significant 
differences  in  the  areas  of  total  mathematics,  language, 
and  spelling  for  the  main  effect  of  school.  School  2, 
where  chronological  age  grouping  was  practiced,  was 
favored  in  these  areas.  There  were  also  two  significant 
interactions.  In  the  three-way  interaction  (school,  race, 
and  SES)  for  language  achievement.  School  2 was  favored 
overall.  In  the  two-way  interaction  (school  and  SES)  for 
social  studies  achievement,  high  SES  students  scored 
higher  at  School  2,  where  chronological  age  grouping  was 
practiced,  and  low  SES  scored  higher  at  School  1,  where 
multiage  grouping  was  utilized. 

Conclusions  cannot  be  drawn  that  grouping  in  and  of 
itself  caused  these  significant  differences.  The  many 
confounding  variables  operating  during  the  time  span 
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involved  during  this  study  as  well  as  the  effects  of 
instructional  techniques  in  these  programs  must  be 
considered. 

Further  investigation  is  recommended  in  the  area  of 
alternatives  to  chronological  age  grouping,  especially 
because  of  the  widespread  claim  for  the  middle  school 
learner.  It  is  suggested  that  the  effects  of  school 
organization  in  other  areas  besides  academic  achievement 
be  investigated.  An  experimental  study  involving  multi- 
age grouping  and  chronological  age  grouping  within  the 
same  school  is  also  recommended.  Finally,  an  investi- 
gation to  be  considered  is  the  combined  effect  of  school 
organization  and  instructional  procedures. 
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CHAPTER  I 
INTRODUCTION 

Various  kinds  of  groups  and  the  common  practice  of 
group  teaching  have  led  to  the  wide  use  of  the  term 
"grouping"  when  discussing  school  organization.  For 
over  a century,  teaching  classes  grouped  according  to 
chronological  age  has  been  dominant  in  both  elementary 
and  secondary  education  (Heathers,  1969).  Alternatives 
to  chronological  age  grouping  have  been  practiced, 
however.  The  purpose  of  this  study  was  to  investigate 
the  relationship  of  one  of  these  alternatives,  multiage 
grouping,  to  the  academic  achievement  of  middle  school 
students. 

The  Problem 

Statement  of  the  Problem 

The  problem  in  the  study  was  to  answer  the  following 
question:  Do  students  in  a middle  school  utilizing  multi 

age  grouping  for  instruction  achieve  academically  at  a 
higher  level  than  students  in  a middle  school  where  group 
ing  for  instruction  by  chronological  age  is  practiced? 
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Delimitations  and  Limitations 

The  study  was  restricted  to  a total  of  134  students 
who  had  been  enrolled  for  three  years  in  two  middle 
schools  in  Alachua  County,  Florida.  One  of  these  schools 
practiced  multiage  grouping  for  instruction,  whereas  the 
other  middle  school  grouped  its  students  by  chronological 
age.  Besides  school,  the  other  independent  variables 
considered  were  student  sex,  race,  and  socioeconomic 
status  (SES) . The  instrument  utilized  was  the  Metro- 
politan Achievement  Test  and  in  particular  the  following 
subtests:  total  reading,  total  mathematics,  language, 

spelling,  science,  and  social  studies.  The  only  dimension 
of  pupil  growth  examined  was  academic  achievement. 

Students  were  not  randomly  assigned  to  schools.  To 
adjust  for  initial  differences,  analysis  of  covariance 
with  fifth-grade  achievement  test  scores  as  the  covariates 
was  used.  It  was  noted  that  this  analysis  strategy  did 
not  completely  adjust  for  initial  differences  on  the 
covariates.  Some  cells  (high  SES  black  male  and  female 
and  low  SES  white  male  and  female)  contained  fewer  numbers 
of  subjects  than  the  other  cells  because  of  the  unavail- 
ability of  subjects  in  those  particular  categories.  The 
limited  numbers  might  not  have  been  representative  of  that 
particular  group.  Since  the  study  was  an  ex  post  facto 
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investigation,  functional  relationships  between  the 
variables  could  be  established,  but  causality  could  not 
be  determined. 

There  were  many  differences  between  the  two  schools 
in  this  study.  However,  those  who  knew  these  schools 
considered  the  most  distinctive  difference  to  be  the 
manner  in  which  students  were  grouped  for  instruction — 
chronological  age  grouping  and  multiage  grouping.  This 
investigation  focused  on  this  primary  difference.  It  was 
recognized  that  there  may  have  been  two  different  patterns 
of  instruction  represented  and  furthermore  that  the  group- 
ing procedures  could  not  be  entirely  separated  from  these 
patterns  of  instruction  and  other  variables  which  might 
have  been  present.  Some  of  these  variables  which  might 
have  been  operating  to  account  for  differences  in  academic 
achievement  were  student  motivation,  family  influences, 
and  factors  related  to  faculty  such  as  morale.  Programs 
within  the  school  such  as  the  advisor-advisee  program 
should  be  considered.  The  manner  in  which  the  schools 
were  initially  composed  and  the  communities  in  which  they 
were  located  were  also  important  variables  to  be  con- 
sidered. It  is  further  recognized  that  many  different 
variables  could  have  entered  during  a time  span  such  as 
the  three  years  included  in  this  study. 
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Justification  for  the  Study 

Middle  school  advocates  have  consistently  supported 
alternatives  to  chronological  age  grouping  for  instruc- 
tion. Although  the  idea  and  practice  of  these  alterna- 
tives have  become  increasingly  widespread  (Alexander  & 
George,  in  press),  there  is  limited  research  regarding 
effectiveness  in  the  area  of  academic  achievement. 
Furthermore,  conclusive  evidence  did  not  exist  concerning 
advantages  of  various  grouping  practices  for  particular 
populations  of  middle  school  students.  Therefore,  this 
study  was  designed  to  further  investigate  the  effective- 
ness of  certain  instructional  grouping  procedures  in  the 
middle  school. 


Assumptions 

The  assumption  was  made  that  the  subgroups  of 
students  in  the  study  had  similar  elementary  school 
experiences  and  were  alike  in  terms  of  achievement  when 
they  entered  the  middle  school  setting.  It  was  further 
assumed  that  as  middle  school  students  in  the  same  county 
system  they  had  similar  opportunities  regarding  curriculum 
content.  An  additional  assumption  was  that  students  in 
both  schools  were  provided  with  the  same  kinds  of 
instructional  strategies. 
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Hypotheses 

To  give  direction  to  the  study,  the  following  null 
hypotheses  were  formulated.  These  hypotheses  were  tested 
at  the  .01  level  of  significance. 

Hypothesis  1 ; There  are  no  differences  in  mean 
achievement  as  measured  by  the  subtests  of  the  Metro- 
politan Achievement  Test  (total  reading,  total  mathe- 
matics, spelling,  language,  science,  and  social  studies) 
between  students  enrolled  in  a school  practicing  chrono- 
logical age  grouping  and  students  enrolled  in  a school 
practicing  multiage  grouping. 

Hypothesis  2 ; There  are  no  two-way,  three-way,  or 
four-way  interactions  between  the  two  schools  and  the 
levels  of  the  independent  variables  of  sex,  race,  and 
socioeconomic  status. 

Procedures 

Upon  obtaining  permission  from  the  Alachua  County 
School  Board,  the  following  procedures  were  used  in  con- 
ducting the  study: 

Study  Design 

This  study  was  an  ex  post  facto  investigation  with  a 
2 X 2 X 2 X 2 factorial  design.  The  dependent  variables 
were  each  measure  of  achievement  (total  reading,  total 
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Definition  of  Terms 

The  following  definitions  were  used  in  this  study: 

Chronological  age  grouping.  A grouping  procedure  in 
which  students  were  organized  for  instruction  according 
to  age  and  number  of  years  in  school. 

Middle  school . A school  serving  the  needs  of  the 
early  adolescent,  students  approximately  11  to  14  years  of 
age,  and  including  grades  six,  seven,  and  eight. 

Multiage  grouping.  A vertical  grouping  plan  in  which 
students  of  various  ages,  interests,  and  abilities  are 
brought  together  for  the  purpose  of  instruction.  The  non- 
graded  plan  which  permits  advancement  by  students  at  their 
own  rate  according  to  individual  capabilities  is  multiaged 
(Heathers,  1969) . Other  common  terms  for  multiage  group- 
ing are  vertical  grouping,  interage  grouping,  and  multi- 
grade grouping.  In  this  study  multiage  grouping  is 
defined  as  a grouping  procedure  in  which  approximately  150 
students  (50  in  each  of  the  grades  six,  seven,  and  eight) , 
who  represented  the  total  school  population  in  regard  to 
factors  such  as  race,  sex,  socioeconomic  status,  and 
achievement,  remained  with  the  same  team  of  teachers  for 
their  three  years  in  the  middle  school. 
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mathematics,  spelling,  language,  science,  and  social 
studies).  The  independent  variables  were  school,  sex, 
race,  and  socioeconomic  status.  The  Metropolitan  Achieve- 
ment Test  administered  to  fifth  graders  in  elementary 
schools  in  April  1976  was  the  pretest,  and  the  posttest 
was  the  Metropolitan  Achievement  Test  which  was  given  to 
these  students  when  eighth  graders  in  the  two  middle 
schools  in  April  1979. 

Sample  Description 

A list  was  compiled,  for  each  school,  of  students 
who  were  enrolled  for  the  school  years  1976-77,  1977-78, 
and  1978-79  and  to  whom  the  Metropolitan  Achievement  Test 
had  been  administered  when  fifth  graders  in  1976. 

Students  were  then  grouped  according  to  sex,  race,  and 
socioeconomic  status  (SES) . The  sample  was  selected  from 
the  stratified  list  by  using  a table  of  random  numbers. 

In  each  of  the  following  cells,  there  were  10  subjects 
from  each  school  except  in  cases  where  that  number  was 
not  available:  white  male,  high  SES;  white  female,  high 

SES;  white  male,  low  SES;  white  female,  low  SES;  black 
male,  high  SES;  black  female,  high  SES;  black  male,  low 
SES;  and  black  female,  low  SES.  The  cells  (all  in 
School  2)  not  containing  10  subjects  each  were  black  male 
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and  female,  high  SES  with  four  subjects  each  and  white 
male  and  female,  low  SES  with  three  subjects  each.  The 
total  sample  consisted  of  134  students — 80  in  one  school 
and  54  in  the  second. 

Data  Collection 

The  standard  scores  on  the  Metropolitan  Achievement 
Test  subtests  (total  reading,  total  mathematics,  spelling, 
language,  science,  and  social  studies)  administered  in 
April  1976  and  April  1979  were  recorded  from  test  records 
at  the  testing  office  of  the  Alachua  County  School  Board. 
The  information  regarding  free  and  reduced  price  lunches 
to  indicate  socioeconomic  status  was  obtained  from  the 
records  of  each  school. 

Instrument:  Standardization 

and  Reliability 

Standardization  of  the  Metropolitan  Achievement  Tests 
took  place  at  two  times  during  the  1969-70  school  year. 
Pupils  were  also  administered  the  Otis-Lennon  Mental 
Ability  Test.  Sample  selection  was  representative  of  the 
national  population  on  the  basis  of  geographic  region,  city 
size,  socioeconomic  status,  and  public  versus  nonpublic 
schools  (Prescott,  1973) . 
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The  reliability  of  the  Metropolitan  Achievement  Test 
was  obtained  through  the  use  of  the  split-half  technique 
corrected  by  the  Spearman-Brown  formula  and  an  estimate 
of  the  Kuder-Richardson  Formula  20  (Prescott,  1973) , 

Data  Treatment 

The  General  Linear  Models  subprogram  of  the 
Statistical  Analysis  System  (SAS,  1979)  computing  package 
was  used  in  the  data  analysis.  The  pretest  (fifth-grade 
scores  on  the  subtests)  was  subjected  to  analysis  of 
variance  to  determine  the  existence  of  any  initial  differ- 
ences. Each  measure  of  achievement  was  a separate  depen- 
dent variable,  and  the  independent  variables  were  school, 
sex,  race,  and  socioeconomic  status.  When  the  posttest 
(eighth-grade  scores)  was  subjected  to  analysis  of 
covariance,  the  pretest  scores  were  the  covariates.  The 
level  of  statistical  significance  was  set  at  .01. 

Organization  of  the  Study 
The  first  chapter  has  introduced  the  study  and 
described  the  methods  for  investigation.  Chapter  II  con- 
tains the  review  of  literature.  The  methodology,  proce- 
dures, and  instrumentation  are  described  in  Chapter  III. 
The  analyses  of  the  data  are  presented  in  Chapter  IV. 
Finally,  Chapter  V summarizes  the  study  and  presents  the 
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findings,  conclusions  and  implications,  and  suggestions 
for  further  study. 


CHAPTER  II 

REVIEW  OF  LITERATURE 


Introduction 

The  review  of  literature  is  divided  into  four 
sections.  The  background  of  the  study,  with  an  overview 
of  alternatives  to  grouping  by  chronological  age,  is 
discussed  in  the  first  section.  The  second  section 
includes  selected  studies  related  to  academic  achievement 
of  the  learner  in  the  intermediate  grades  and  grouping 
practices.  The  third  section  focuses  on  studies  of 
achievement  and  grouping  practices  in  the  elementary 
school.  The  final  section  contains  a discussion  of  the 
limited  number  of  studies  relating  specifically  to 
achievement  and  grouping  procedures  of  junior  high  and 
middle  school  students.  The  studies  cited  have  included 
the  age  group  of  the  middle  school  age  student  (10-14 
years  of  age)  in  any  school  setting.  Some  of  the  studies 
also  revealed  information  of  an  affective  nature. 

Background  of  Study 

Graded  school  organizational  patterns  with 
chronological  age  grouping  have  been  in  existence  since 
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the  middle  of  the  1800's  in  both  elementary  and  secondary 
schools  (Goodlad,  1970;  Walker,  1973).  Graded  classes 
came  from  the  assumption  that  students  should  be  exposed 
to  a certain  body  of  knowledge  that  could  be  efficiently 
laid  out  in  successive  annual  units  (Anderson,  1967; 
Walker,  1973) . According  to  Hillson  (1971) , the  graded 
school  has  never  been  clearly  assessed  as  a plan  of 
education  or  organization. 

From  1950  to  1965,  there  was  a trend  toward  an 
alternative  to  chronological  age  grouping  called  the 
nongraded  plan,  which  was  defined  by  Goodlad  as  a pattern 
of  vertical  grouping  that  permits  advancement  by  students 
at  their  own  rates  according  to  individual  capabilities 
(Heathers,  1969;  Steere,  1972).  This  plan  was  designed 
to  provide  a wider  range  of  learning  activities  and  to 
benefit  all  students,  from  slow  to  gifted  (Goodlad,  1970). 
The  plan  was  to  be  particularly  sensitive  to  the  different 
rates  of  children's  development,  the  unevenness  of  this 
development  resulting  in  moving  ahead  in  one  area  but 
lagging  in  another,  and  the  acquisition  of  different 
learning  patterns  (Anderson,  1967;  Goodlad,  1970;  NBA, 
1968).  To  illustrate,  Goodlad  and  Anderson  (1963)  stated 
that  at  the  completion  of  the  sixth  grade,  children  vary 
by  as  much  as  six  years  in  readiness  to  learn.  This 
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difference,  according  to  Goodlad  (1970) , is  even  greater 
in  reading  achievement,  six  years  difference  by  fourth 
grade . 

Walker  (1973)  and  Lieberth  (1970)  identified  the 
possible  advantage  of  alternative  methods  to  chronological 
age  grouping  in  the  area  of  nonpromotion.  They  advised 
against  repeating  grades,  particularly  for  the  slow 
learner,  because  the  initial  problems  in  learning  still 
existed.  Furthermore,  the  self-concept  is  lowered,  and 
negative  attitudes  toward  school  develop.  Students  should 
be  allowed  to  progress  at  their  own  individual  rates  and 
in  a continuous  manner;  different  rates  of  progress  for 
the  different  areas  of  the  curriculum  should  also  be 
allowed . 

A common  practice  is  the  use  of  multiage  grouping 
for  instruction  in  the  nongraded  plan  (Heathers,  1969)  . 
Students  not  only  need  regular  contact  with  individuals 
who  are  socially  and  intellectually  similar  but  also  with 
those  of  differing  backgrounds  according  to  Anderson 
(1967)  . 

One  advantage  attributed  to  multiage  grouping  is  the 
enhancement  of  academic  growth.  Help  occurs  spontaneously 
in  cross-age  tutoring  when  children  aid  one  another  (Hull, 
1958;  Schrankler,  1976).  According  to  Dixon  (1978), 
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cognitive  growth  is  fostered  particularly  when  older 
students  interpret  for  younger  students  and  thus  reinforce 
their  own  understanding.  The  intellectual  environment  is 
enriched  because  the  greater  the  differences  among  the 
children,  the  more  they  can  learn  from  each  other 
(Hamilton  & Rehwoldt,  1957;  Schrankler,  1976).  When 
minimizing  age  and  grade  placement,  the  feeling  of  being 
conspicuously  behind  or  ahead  is  removed.  Thus,  a healthy 
class  climate,  because  of  fewer  anxieties  regarding  being 
ahead  or  behind  the  group,  is  more  conducive  to  learning 
(Carlson,  1958;  Franklin,  1967;  Martin  & Pavan,  1976; 
Schrankler,  1976;  Stanton,  1973;  Wolfson,  1967). 

In  multiage  groups  of  three  years,  the  child  changes 
position  each  year  (from  youngest  to  middle  to  oldest) . 
Thus,  he  can  be  the  leader  and  the  follower;  he  can  be 
the  responsible  older  child  or  the  dependent  younger  child; 
and  he  need  not  have  to  accept  any  permanent  label  such  as 
tallest  or  shortest  (Dixon,  1978;  Firlik,  1976;  Franklin, 
1967;  Hamilton  & Rehwoldt,  1957;  Hull,  1958;  NEA,  1968; 
Stehney,  1970;  Wolfson,  1967).  According  to  Franklin 
(1967)  , emotional  support  is  provided  by  those  who  are 
below  the  members  of  the  group  (the  younger)  and  academic 
motivation  by  those  who  are  above  (the  older) . 
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Advantages  exist  for  teachers  and  students.  Teachers 
are  aided  in  looking  at  students  as  individuals  rather 
than  concentrating  on  graded  expectations.  Improved  atti- 
tudes toward  school,  teachers,  and  learning  develop 
(Dixon,  1978;  NBA,  1968;  Stehney,  1970).  A portion  of  the 
class  returns  each  year.  These  students  can  be  helpful 
in  acquainting  new  students  with  classroom  procedures. 
There  is  also  a greater  opportunity  for  understanding 
children  and  their  problems  both  academically  and  per- 
sonally over  a period  of  time  as  well  as  the  provision 
for  a sense  of  security  for  the  child  (Carlson,  1958; 
Firlik,  1976;  Schrankler,  1976;  Wolfson,  1967).  Pupils 
adjust  better  socially  and  personally,  and  interpersonal 
relationships  between  students  of  various  ages  and  stu- 
dents and  teachers  are  fostered  (Firlik,  1976;  Stehney, 
1970) . 

Although  not  supported  by  research,  several  other 
advantages  of  multiage  grouping  have  been  reported  in  the 
literature.  Such  grouping  is  considered  to  be  more  in 
tune  with  the  real  world.  Most  life  experiences  do  not 
occur  in  homogeneous  settings  but  in  heterogeneous 
settings  as  identified  with  multiage  grouping  (Martin  & 
Pavan,  1976;  Schrankler,  1976).  The  multiage  groups  also 
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resemble  out  of  school  groups  such  as  family  and 
playgroups  (Hamilton  & Rehwoldt,  1957;  NBA,  1968). 

Forms  of  grouping  for  instructional  purposes  in 
addition  to  grade-level  chronological  age  grouping  have 
been  specifically  suggested  for  the  middle  school  learner. 
Alexander,  Williams,  Compton,  Hines,  Prescott,  and  Kealy 
(1969) , Alexander  and  George  (in  press) , Brown  (1965) , 
Eichhorn  (1966),  Howard  and  Stoumbis  (1970),  and  McCarthy 
(1972)  have  supported  this  concept.  The  intellectual  and 
physical  diversity  of  middle  school  students  is  supposed 
to  require  an  instructional  organizational  plan  flexible 
enough  to  accommodate  their  individual  needs  (Alexander 
et  al.,  1969;  Howard  & Stoumbis,  1970;  McCarthy,  1972; 
Steele  & Wallace,  1979).  According  to  Alexander  and 
George  (in  press) , some  of  the  advantages  of  more  flexible 
methods  of  grouping  middle  school  students  for  instruction 
include  the  following:  continuous  progress;  fewer  disci- 

pline problems;  better  peer  and  parental  relationships; 
opportunities  for  moral  reasoning  and  development;  sense 
of  community;  academic  achievement  and  less  social  stigma 
concerning  failure;  and  facilitation  of  diagnosis  and 
prescription  in  learner  needs. 

Brown  (1965)  stated  that  the  middle  school  is  the 
scene  of  a wide  range  of  achievement  levels.  According 
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to  Alexander  et  al.  (1969),  this  range  in  student 
achievement  varies  approximately  eight  years  in  seventh- 
grade  students.  Fazzaro  (1975)  advocated  the  use  of 
Swiss  psychologist  Jean  Piaget's  theory  of  cognitive 
development  in  organizing  middle  school  and  junior  high 
students  for  instruction.  According  to  Piaget,  as 
interpreted  by  Fazzaro,  in  middle  schools  and  junior 
high  schools,  there  would  be  some  students  functioning 
at  the  concrete  stage  of  mental  operations  (ages  7-11) 
and  others  at  the  formal  stage  of  mental  operations 
(ages  12-15).  All  children,  based  on  Piaget's  theory, 
go  through  the  same  mental  stages  but  not  at  the  same 
age.  Therefore,  alternatives  in  learning  that  are  con- 
sistent with  the  student's  level  of  mental  operation 
should  be  available. 

Background  Summary 

Advantages  of  alternatives  to  chronological  age 
grouping  (especially  multiage  grouping)  have  been 
advocated  by  many  practitioners  and  theorists.  Research, 
however,  has  not  dealt  with  many  of  the  assertions  of 
these  practitioners  and  theorists,  especially  in  the 
area  of  middle  school  education. 
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Intermediate  Grade  Studies 

Adams  (1953)  utilized  two  groups  of  fifth-grade 
students;  one  was  used  to  study  achievement  in  skills  and 
the  other  to  study  social  adjustment.  The  150  students 
were  native-born  white  children  who  had  attended  the  same 
school  the  previous  year  and  were  in  19  multiage  classes 
of  grades  four  and  five.  Subjects  were  paired  with  stu- 
dents in  regular  fifth-grade  classes  on  the  basis  of  sex 
and  approximately  the  same  grade  placement.  Instruments 
used  were  Forms  A and  B of  the  Progressive  Achievement 
Test.  There  were  no  statistical  differences  found  in 
achievement  of  reading,  language,  and  arithmetic.  Social 
structure  was  studied  in  nine  classrooms — three  regular 
fifth-grade  classes,  three  classes  of  grades  four  and 
five,  and  three  that  included  grades  five  and  six.  The 
subjects  (all  white  middle-class)  were  administered  a 
sociometric  test  that  indicated  a tendency  for  students 
in  the  multiage  combination  classes  of  two  grade  levels 
to  divide  themselves  into  groups  based  on  sex  and  grade 
level . 

Givens  (1972)  compared  black  and  white  intermediate 
level  pupils  in  traditional  self-contained  instructional 
programs  to  similar  students  in  individualized  multiage 
programs.  The  50  pupils  in  each  group  were  compared  on 
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the  basis  of  academic  achievement,  rate  of  academic 
progress  depending  on  level  of  I.Q.,  and  attitude  toward 
school.  The  Iowa  Tests  of  Basic  Skills  measured  achieve- 
ment, the  Lorge-Thorndike  Intelligence  Test  measured  I.Q., 
and  the  Instructional  Objective  Exchange  (lOX)  Scale  was 
used  to  measure  attitude.  Statistical  procedures  employed 
were  analysis  of  variance  and  the  t test.  Conclusions 
drawn  showed  no  significant  difference  in  overall  achieve- 
ment between  black  and  white  pupils  in  the  two  programs. 
However,  between  the  two  groups  of  white  children,  pupils 
in  the  individualized  multiage  group  were  favored  at  the 
.05  level  in  spelling.  There  was  no  statistical  differ- 
ence in  relation  to  type  of  program  and  level  of  student 
I.Q.  In  attitudes  toward  teachers,  learning,  and  school, 
there  was  a statistical  difference  at  the  .01  level  favor- 
ing the  multiage  program.  There  was  no  difference, 
however,  between  groups  and  attitude  toward  peers,  the 
school  climate,  and  social  structure. 

Remade  (1971)  studied  the  effects  of  school 
organizational  patterns  on  fifth-  and  sixth-grade  students 
in  terms  of  attitude,  self-concept,  and  achievement. 
Instruments  used  were  the  Iowa  Tests  of  Basic  Skills,  the 
School  Morale  Scale,  and  the  Index  of  Adjustment  and 
Values.  Included  in  the  study  were  64  students  from  each 
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organizational  structure,  one  multiaged  and  the  other 
graded.  In  the  area  of  achievement,  results  showed  that 
the  sixth-grade  students  in  the  multiage  plan  scored  con- 
sistently higher  than  those  in  the  graded  plan.  However, 
the  only  area  of  statistically  significant  difference  for 
sixth  graders  was  study  skills,  and  the  multiage  group  was 
favored.  Even  though  none  of  the  differences  in  achieve- 
ment was  statistically  significant  for  fifth  graders, 
those  students  in  the  multiage  structure  scored  higher. 

For  fifth-grade  students  in  the  multiage  plan,  significant 
differences  were  found  for  all  seven  subscales  of  the 
School  Morale  Scale.  Results  from  the  School  Morale  Scale 
indicated  that  these  students  had  more  positive  morale 
about  the  following;  school  plant;  instruction  and 
instructional  material;  administration,  staff,  and  regu- 
lations; community  support  and  parent  involvement;  rela- 
tionships with  peers;  relationships  with  teachers;  and 
general  feeling  about  attending  school.  For  sixth-grade 
students,  there  were  no  statistically  significant  differ- 
ences in  the  subscales  of  the  School  Morale  Scale. 

However,  the  graded  group  of  sixth-grade  students  obtained 
higher  scores  on  the  subscales  in  the  majority  of 
comparisons.  In  the  areas  measured  by  the  Index  of 
Adjustment  and  Values  (self-concept,  self-acceptance. 
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ideal  self,  and  discrepancy  between  self-concept  and  ideal 
self),  even  though  there  were  no  significant  differences, 
the  mean  scores  were  favorable  for  the  fifth-grade  multi- 
age grouped  students.  The  favorable  mean  scores  for 
sixth-grade  students  were  almost  evenly  divided  between 
students  in  the  graded  and  multiage  plans  in  the  areas 
measured  by  the  Index  of  Adjustment  and  Values. 

Finley  and  Thompson  (1963)  compared  the  achievement 
of  rural  elementary  school  children  in  multiage  groups 
and  single-age  groups  by  using  third-  and  fifth-grade 
students.  The  third-grade  students  had  attended  the 
school  the  two  previous  years,  and  the  fifth  graders  had 
attended  the  school  for  three  previous  years.  The  students 
were  matched  on  the  basis  of  sex,  within  five  points  of  the 
same  I.Q.,  within  three  months  of  the  same  age,  and  par- 
ticipation in  the  county-wide  testing  program.  The  sample 
included  53  paired  boys  and  51  paired  girls  in  third  grade 
and  62  paired  boys  and  46  paired  girls  in  fifth  grade. 

The  instruments  used  were  the  California  Short  Form  Test 
of  Mental  Maturity  and  the  California  Achievement  Battery 
Form  W.  Third  graders  as  a whole  group  were  significantly 
favored  in  the  multiage  group  in  the  area  of  arithmetic 
fundamentals.  The  only  significant  difference  for  the 
fifth  grade  was  for  boys  in  the  single-age  group,  and 
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this  difference  was  also  in  the  area  of  arithmetic 
fundamentals . 

Summary  of  Intermediate 
Grade  Studies 

The  previous  studies  indicated  that  there  was  no 
overall  significant  difference  between  academic  achieve- 
ment and  the  instructional  grouping  procedures  employed. 

In  the  areas  where  significant  differences  did  occur,  the 
alternative  methods  were  favored  as  often  as  the  tradi- 
tional chronologically  aged  groups.  In  many  cases,  the 
alternative  groups  scored  higher  but  not  significantly. 

Elementary  School  Studies 

Killough  (1972)  analyzed  the  longitudinal  effects  of 
multiage  grouping  in  the  elementary  school  on  cognitive 
achievement  by  studying  150  pupils  in  an  open-space 
setting  and  150  pupils  in  a graded  program  in  a tradi- 
tionally designed  facility.  These  pupils,  on  whom  pretest 
and  posttest  achievement  data  were  collected,  were  evenly 
divided  by  sex  and  year  in  school  in  both  programs.  The 
data  were  subjected  to  multivariate  analysis  of  variance 
to  determine  the  independent  and  interactive  effects  of 
school  program  and  sex  on  achievement  gains  in  arithmetic, 
reading,  and  vocabulary.  Results  of  this  study  suggested 
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the  following:  pupils  in  a multiage  program  for  three 

years  will  achieve  at  a faster  rate  and  have  significantly 
higher  mean  gains  than  pupils  in  other  types  of  programs; 
girls  will  achieve  at  a faster  rate  in  arithmetic  com- 
putation, and  boys  will  achieve  at  a faster  rate  in 
reading  in  the  multiage  program;  and  there  is  no  signif- 
icant interactive  effect  on  achievement  gains  between  sex 
and  school  program.  In  the  same  study,  Killough  deter- 
mined that  pupils  who  had  experienced  a multiage  program 
for  one  year  and  then  moved  into  a graded  junior  high 
school  program  would  have  significantly  higher  gains  in 
achievement  for  at  least  two  years  when  compared  with 
students  from  graded  elementary  programs. 

Vogel  and  Bowers  (1972)  investigated  the  effects  of 
school  organization  on  pupil  attitude,  achievement,  class- 
room behavior,  and  conceptual  maturity.  The  sample  was 
comprised  of  the  473  students  who  were  in  the  classrooms 
of  20  teachers,  10  of  whom  taught  in  a school  practicing 
multiage  grouping  and  the  remaining  10  in  traditional 
graded  schools.  Pupils  were  classified  as  normal  age, 
underage,  and  overage  in  each  school  group  based  on  having 
been  born  during,  after,  or  before  the  calendar  year 
normal  for  the  particular  grade.  Data  were  collected  by 
the  Stanford  Achievement  Test,  Describe  Your  School, 
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Draw-A-Man , Draw-A-Woman,  Observation  Schedule  and  Record, 
and  Russell  Sage  Social  Relations  Test.  The  data  were 
analyzed  by  multivariate  and  univariate  analysis  of 
covariance.  The  multiage  group  scored  significantly 
higher  on  measures  of  conceptual  maturity,  group  planning, 
and  observations  which  did  not  contribute  to  the  classroom 
environment  such  as  ignoring  questions  from  the  teacher, 
fighting,  and  whispering  (noncontributing  scale) . The 
graded  group  scored  significantly  higher  on  measures  of 
achievement,  attitudes,  and  observations  which  contributed 
to  the  classroom  environment  such  as  answering  questions, 
reading,  and  passing  papers  (contributing  scale).  In 
considering  age  groups,  the  underage  students  scored 
highest  and  the  overage  pupils  lowest  on  measures  of 
achievement,  group  planning,  and  conceptual  maturity. 
Overage  pupils  scored  the  highest  and  normal  age  the 
lowest  on  the  scale  of  group  operations-contributing. 
Normal  age  pupils  had  the  highest  scores  on  the 
observation,  contributing. 

Johnson  and  Yarborough  (1978)  focused  on  academically 
talented  pupils  (second-grade  deviation  I.Q.  of  121  and 
above)  to  determine  if  there  were  differences  in  cognitive 
and  affective  development  after  having  experienced  two 
different  types  of  elementary  school  programs--graded  and 
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multiage.  The  authors  also  sought  to  determine  if 
differences  present  at  the  beginning  of  the  seventh  grade 
still  existed  upon  completion  of  this  grade.  The  experi- 
mental multiage  group  of  51  students  was  compared  with 
three  control  groups  (matched  pairs,  stratified  random 
sampling,  and  whole-group  comparison) . All  subjects  had 
attended  elementary  schools  in  the  same  city  for  six  years, 
had  similar  socioeconomic  levels,  and  had  similar  intelli- 
gence scores.  The  study  design  used  was  a three-way  block 
factorial  analysis  of  variance.  The  following  instruments 
were  employed:  Kuhlmann-Anderson  Test:  Booklet  G; 

Cognitive  Abilities  Test,  Verbal,  Nonverbal  and  Quanti- 
tative Batteries:  Form  1,  Levels  A-H;  SRA  Achievement 

Series:  Multi-Level  Form  E/Green  Level;  California  Test 

of  Personality:  Intermediate  Form  AA;  Norwicki-Strickland 

Scale;  Semantic  Differential  Technique;  and  Self-Social 
Symbol  Tasks.  The  results  indicated  that  no  main  effects 
were  found  relating  to  cognitive  and  affective  factors.  A 
few  scattered  interaction  effects  relating  to  socioeconomic 
levels  appeared.  According  to  the  authors,  the  most 
interesting  findings  were  the  interaction  effects  by 
intelligence  which  increased  in  number  from  nine  in  the 
fall  testing  to  14  in  the  spring  testing.  These  inter- 
actions, all  among  affective  variables,  revealed  the 
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highest  I.Q.  control  pupils  scoring  higher  than  the 
highest  experimental  pupils.  Students  with  highest  I.Q. 
in  control  groups  appeared  to  be  better  adjusted,  relate 
more  effectively  with  more  people  (especially  adults), 
and  have  more  positive  attitudes  toward  school  and  family. 
The  authors  concluded  that  academically  talented  pupils 
may  be  more  favored  in  a graded  environment. 

Bowman  (1971)  studied  academic  achievement  and 
attitude  of  pupils  in  graded  and  multiage  elementary 
schools.  Data  for  progress  in  achievement  were  obtained 
from  pretesting  and  posttesting  subjects  using  the 
Metropolitan  Achievement  Test.  The  Lorge-Thorndike 
Intelligence  Test  provided  I.Q.  data,  and  analysis  of 
covariance  was  used  to  adjust  for  differences  in  intel- 
ligence. Students  who  had  been  in  school  three  or  more 
years  were  administered  the  Piers-Harris  Children's 
Self  Concept  Scale.  A sampling  survey  was  used  to  deter- 
mine teacher  methods  for  providing  for  individual  dif- 
ferences, and  a questionnaire  was  used  to  determine 
intermediate  students ' interests  and  attitudes  tov/ard 
school.  At  the  primary  level,  the  results  showed  that 
student  achievement  was  not  significantly  affected  by  the 
multiage  plan.  However,  at  the  intermediate  level,  stu- 
dents in  the  multiage  plan  scored  significantly  higher 
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than  those  in  the  graded  plan.  Self-concept  did  not  seem 
to  be  affected  by  the  organizational  pattern,  and  rather 
than  school  organization,  age  seemed  to  be  correlated 
with  school  attitude. 

A study  by  Ramayya  (1972)  involved  160  students  who 
had  been  in  either  a multiage  program  or  a graded  program 
for  six  consecutive  years.  The  80  subjects  (40  boys  and 
40  girls)  in  the  multiage  plan  were  matched  with  80  sub- 
jects in  the  graded  plan  on  the  basis  of  sex,  I.Q.,  and 
socioeconomic  status.  The  purpose  was  to  investigate 
achievement  skills  in  reading  and  arithmetic,  personality 
variables,  and  classroom  climate  in  the  two  types  of 
elementary  schools.  The  following  instruments  were 
utilized:  the  Canadian  Tests  of  Basic  Skills;  Test 

Anxiety  Scale  for  Children,  General  Anxiety  Scale  for 
Children;  Self-Esteem  Inventory;  Sentence  Completion  Test 
for  Measuring  Ego-development;  and  My  Class  Inventory. 
Data  were  compiled  separately  for  boys  and  girls.  The 
level  of  significance  was  set  at  .05,  and  the  t test  was 
conducted.  The  results  of  the  study  showed  a significant 
difference  in  achievement  skills  in  reading  favoring  boys 
in  the  multiage  program.  Girls  in  both  programs  did  not 
differ  significantly  in  reading  or  arithmetic  except  in 
problem  solving  where  the  multiage  program  was  favored. 
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No  significant  differences  appeared  in  personality 
variables.  In  the  area  of  self-esteem,  both  the  boys  and 
the  girls  in  the  multiage  program  exhibited  statistically 
higher  levels  of  that  factor  than  did  those  in  the  graded 
program.  There  was  a statistically  higher  level  of  satis- 
faction in  classroom  climate  and  intimacy  among  peers  for 
boys  in  the  graded  program. 

Way  (1979)  concentrated  on  the  relationship  of 
multiage  grouping  to  achievement  and  self-concept  of  366 
children  6 to  10  years  old.  The  three  elementary  schools 
studied  had  homogeneous  populations  of  middle-class 
families.  Multiage  classrooms  of  two  and  three  ages  and 
single-age  classrooms  were  in  existence  in  all  three 
schools.  Of  these  classrooms,  the  study  included  all 
those  practicing  multiage  grouping  and  two  randomly 
selected  single-age  classroom.s.  The  Comprehensive  Test 
of  Basic  Skills  was  used  to  provide  data  for  math, 
reading,  language  arts,  and  study  skills;  the  self- 
concept  instrument  was  the  Piers-Harris  Children's  Self 
Concept  Scale.  A 2 X 2 (classroom  and  sex)  analysis 
factorial  design  was  used  to  analyze  the  data.  A separate 
analysis  of  variance  was  employed  for  each  of  the  achieve- 
ment and  self-concept  scores  which  were  the  dependent 
variables.  There  was  no  significant  difference  (.05)  for 
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effect  or  interaction  considering  classroom  type  and  sex 
for  any  achievement  variable.  Many  of  the  main  effects 
for  the  self-concept  variable  approached  the  level  of 
significance  in  the  multiage  classrooms,  but  the  only 
factor  reaching  that  level  was  Happiness  and  Satisfaction. 

Schrankler  (1976)  analyzed  the  effects  of  multiage 
grouping  on  self-concept,  attitudes  toward  school,  and 
academic  achievement  in  reading  and  math.  The  three 
groups  utilized  were  the  complete  multiage,  the  restricted 
multiage,  and  the  unit  age.  The  complete  multiage  group 
consisted  of  225  students  ages  5 through  12  with  age  being 
fairly  evenly  distributed.  The  restricted  multiage  group 
contained  775  pupils  whose  ages  were  restricted  to  two- 
or  three-year  spans.  These  two  groups  (complete  multiage 
and  restricted  multiage)  attended  the  same  school.  The 
unit  age  included  all  children  in  a traditional  self- 
contained  graded  school.  The  following  evaluative 
measures  were  used:  Instructional  Objectives  Exchange: 

Measures  of  Self-Concept;  Instructional  Objectives 
Exchange:  Measures  of  Attitudes  toward  School;  the  read- 

ing and  arithmetic  sections  of  the  Iowa  Tests  of  Basic 
Skills;  and  the  Metropolitan  Achievement  Test.  Analysis 
of  variance  was  used  except  where  significant  differences 
occurred  among  groups  on  pretests;  then  analysis  of 
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covariance  was  employed.  Of  the  seven  tests  to  measure 
self-concept,  the  multiage  groups  were  favored  in  six. 

Of  the  16  significant  differences  found  in  the  area  of 
attitude  toward  school,  the  multiage  groups  were  favored 
15  times,  and  most  differences  occurred  with  children  10 
and  11  years  old.  In  mean  yearly  school  attendance,  the 
niultiage  groups  were  also  higher,  although  not  signifi- 
cantly higher,  except  for  children  5 years  old.  There 
were  no  differences  in  scores  of  children  of  7 and  8 years 
on  the  Metropolitan  Achievement  Test  for  any  group.  When 
given  the  Iowa  Tests  of  Basic  Skills,  children  9,  10,  and 
11  years  old  scored  no  differently,  except  in  arithmetic 
where  the  restricted  multiage  group  scored  higher. 

A study  by  Chace  (1962)  examined  multiage  grouping 
in  elementary  schools  where  two  to  four  grade  levels  were 
present  in  one  classroom  and  taught  by  one  teacher.  The 
68  students  in  the  experimental  group  from  a campus 
laboratory  school  were  matched  by  sex,  age,  I.Q.,  grade 
placement,  school  socioeconomic  characteristics,  and 
similarity  of  teacher  experience  and  professional  back- 
ground with  members  of  the  control  group,  public  school 
students  in  graded  schools  from  two  counties  in  Tennessee. 
The  study  group  used  three  teachers,  whereas  57  teachers 
were  utilized  in  the  control  group.  Instruments  were  the 
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Lorge-Thorndike  Intelligence  Test,  the  Stanford 
Achievement  Test,  the  California  Test  of  Personality,  a 
questionnaire  for  parents,  and  an  instrument  for  teacher 
and  administrator  opinion.  Achievement  test  data  were 
subjected  to  the  t test,  and  the  level  of  significance 
was  set  at  .05.  Conclusions  drawn  by  the  author  of  the 
study  indicated  that  the  advantages  of  multiage  grouping 
for  achievement  were  slight  and  consistently  positive  but 
not  statistically  significant.  The  advantages  for  per- 
sonality and  social  development  were  also  slight,  con- 
sistently positive,  and  statistically  significant  in  five 
of  the  eight  categories  tested. 

Kierstead  (1963)  assessed  the  effectiveness  of  two 
methods  of  organization  for  teaching  reading;  one  was 
ability  grouping  within  the  grade,  and  the  other  was 
school-wide  multiage  grouping  of  students  of  like  reading 
ability.  The  instruments  utilized  were  the  following: 
Pintner  General  Ability  Test  (nonverbal) ; Iowa  Tests  of 
Basic  Skills  (Form  1) ; Iowa  Tests  of  Basic  Skills  (Form 
2);  and  Student  Evaluation  Sheets.  Reading  classes  were 
scheduled  at  the  same  time  throughout  the  school,  and  stu- 
dents were  assigned  on  the  basis  of  reading  ability,  I.Q., 
and  teacher  judgment.  In  the  eight  months  of  the  study, 
students  in  the  multiage  school-wide  group  plan  made  more 
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progress  in  vocabulary  skills  and  reading  comprehension 
than  those  in  the  graded  plan  when  considering  whole 
groups.  However,  when  students  in  the  two  plans  were 
grouped  by  I.Q.  scores  or  composite  scores  on  the  Iowa 
Tests  of  Basic  Skills,  no  significant  gains  appeared  in 
the  areas  of  vocabulary  skills  and  reading  comprehension. 

Summary  of  Elementary 
School  Studies 

As  evidenced  by  the  preceding  studies,  the  effects 
of  school  organizational  patterns  on  academic  achievement 
were  inconclusive.  In  approximately  half  of  these  studies, 
there  was  no  significant  difference  between  school  organi- 
zation and  achievement.  However,  in  cases  where  one  plan 
was  favored  over  another,  the  alternative  to  chronological 
age  grouping  was  favored  most  frequently. 

Junior  High  and  Middle  School  Studies 

Samskar  (1973)  attempted  to  assess  the  effectiveness 
of  the  Woodland  Phase  English  Plan — a multiage  English 
program  at  Woodland  Junior  High  School.  Students  were 
placed  in  the  program  according  to  the  following  criteria: 
achievement  test  scores  (sixth-grade  reading  and  language 
scores  from  the  Iowa  Tests  of  Basic  Skills)  and  teacher 
recommendation  based  on  past  performance.  The  eight 
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phases  of  the  program  ranged  in  grade  equivalence  from 
approximately  fourth  grade  to  eleventh  grade.  The  sample 
consisted  of  588  sophomores  who  were  administered  the 
Cooperative  English  Tests,  Form  2A  to  determine  English 
achievement  by  the  Total  English  Score  of  these  students. 
The  190  students  who  had  completed  three  years  in  the 
multiage  group  formed  the  experimental  group.  The  control 
group  was  composed  of  217  students  who  had  participated 
in  a graded  English  program.  Comparability  between  groups 
was  determined  by  data  found  in  elementary  test  profiles. 

A sixth-grade  I.Q.  score  obtained  from  the  Lorge-Thorndike 
Intelligence  Test  served  as  a measure  of  general  intelli- 
gence. Measures  of  achievement  before  treatment  were  pro- 
vided by  the  Iowa  Tests  of  Basic  Skills.  Students  were 
posttested  by  the  Cooperative  English  Tests,  and  analysis 
of  variance  was  the  statistical  procedure  used.  The  con- 
clusions drawn  were  that  there  were  no  significant  differ- 
ences between  groups  in  English  achievement  after  three 
years  of  treatment  except  in  one  case  which  favored  the 
control  group. 

Chismar's  (1972)  study  sought  to  determine  the 
effects  of  crossing  grade  levels  and  therefore  ages  in 
grouping  underachievers  in  reading.  This  approach  was 
compared  with  the  traditional  one  of  providing  reading 
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instruction  to  underachievers  within  the  same  classroom 
but  of  a lower  level.  In  addition,  the  relationship 
between  this  kind  of  grouping  and  factors  of  attitude 
toward  reading,  peers,  school  satisfaction,  and  teach- 
ability was  investigated.  The  subjects  were  401  students 
in  grades  four  through  eight  who  had  been  classified 
underachievers  by  scores  on  the  Stanford  Achievement 
Test.  Random  assignment  and  matching  were  used  to  form 
the  experimental  and  control  groups.  The  following 
instruments  were  used  to  gather  data:  the  Lorge-Thorndike 

Intelligence  Test;  Stanford  Reading  Achievement  Test — 
Forms  W,  X,  Y;  Reading  Attitude  Scale — Form  B;  Student 
Opinion  Poll;  a sociometric  questionnaire;  and  a teach- 
ability factor  inventory.  The  data  were  analyzed  through 
the  use  of  multivariate  analysis  of  variance  with  unequal 
N ' s and  repeated  measures.  Tests  were  reported  at  the 
.05  level  of  significance.  Results  of  the  study  showed 
significant  gains  in  reading  achievement  in  grades  four 
and  seven,  with  grade  eight  and  the  total  sample  approach- 
ing significance,  but  no  significance  in  grades  five  and 
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Summary  of  Junior  High  and 
Middle  School  Studies 

The  paucity  of  studies  at  the  junior  high  and  middle 
school  level  prohibits  drawing  conclusions.  Few  sig- 
nificant differences  relating  to  grouping  procedures  and 
achievement  were  found  in  either  study.  When  differences 
occurred,  however,  they  were  divided  between  the  graded 
and  alternative  methods  of  grouping. 

Summary 

Chapter  II  has  presented  a review  of  the  literature. 
Emphasis  was  given  to  alternative  methods  to  chronological 
age  grouping  for  instruction,  especially  multiage  group- 
ing. Studies  were  reviewed  in  terms  of  the  relationship 
of  alternative  methods  of  grouping  for  instruction  to 
achievement  gains  and  included  the  age  bracket  of  the 
middle  school  age  student. 

Many  claims  have  been  made  as  to  the  advantages  of 
alternative  methods  for  grouping  students  for  instruction, 
especially  multiage  grouping.  As  evidenced  by  the  studies 
in  this  review  of  literature,  the  results  are  inconclusive 
in  the  area  of  achievement.  The  research  is  scarce  in  the 
area  of  multiage  grouping  and  particularly  in  the  field  of 
middle  school  education.  When  research  has  been  conducted 
on  grouping  for  instructional  purposes,  it  is  primarily  in 
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the  area  of  the  skill  subjects  (mathematics,  reading, 
language).  Thus,  the  concept  areas  of  science  and  social 
studies  have  been  neglected.  The  study  described  in  the 
remainder  of  this  dissertation  investigates  multiage 
grouping  in  terms  of  achievement  for  the  middle  school 
learner.  Not  only  are  results  reported  for  the  skill 
areas  of  the  curriculum  but  also  for  the  concept  areas. 


CHAPTER  III 

METHODS,  PROCEDURES,  AND  INSTRUMENTATION 

Chapter  I introduced  and  presented  an  overview  of  the 
study.  The  problem  was  described;  the  study  and  proce- 
dures for  conducting  the  study  were  explained.  Chapter  II 
contained  a review  of  literature  including  studies  of 
alternatives  to  chronological  age  grouping  and  the  age 
bracket  of  the  middle  school  learner.  In  this  chapter, 
the  problem  and  hypotheses  are  restated.  The  design  of 
the  study  is  included  as  well  as  the  process  for  data 
collection  and  the  methods  employed  in  the  data  analysis. 
The  chapter  also  provides  a description  of  the  sample  and 
the  various  subtests  of  the  Metropolitan  Achievement  Test. 

Statement  of  the  Problem  and  Hypotheses 

Do  students  in  a middle  school  utilizing  multiage 
grouping  for  instruction  achieve  academically  at  a higher 
level  than  students  in  a middle  school  where  grouping  for 
instruction  by  chronological  age  is  practiced? 

Hypothesis  1:  There  are  no  differences  in  mean 

achievement  as  measured  by  the  subtests  of  the 
Metropolitan  Achievement  Test  (total  reading,  total 
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mathematics,  spelling,  language,  science,  and  social 
studies)  between  students  enrolled  in  a school  practicing 
chronological  age  grouping  and  students  enrolled  in  a 
school  practicing  multiage  grouping. 

Hypothesis  2:  There  are  no  two-way,  three-way,  or 

four-way  interactions  between  the  two  schools  and  the 
levels  of  the  independent  variables  of  sex,  race,  and 
socioeconomic  status. 


Study  Design 

The  study  was  an  ex  post  facto  investigation  with  a 
2 X 2 X 2 X 2 (school,  sex,  race,  socioeconomic  status) 
factorial  design.  Students  were  assigned  to  either  the 
school  practicing  multiage  grouping  or  the  school  prac- 
ticing chronological  age  grouping  on  the  basis  of  their 
residence.  Thus,  there  was  no  randomization  involved  in 
assignment  of  students  to  the  particular  organizational 
pattern.  Each  measure  of  achievement  (total  reading, 
total  mathematics,  spelling,  language,  science,  and  social 
studies)  was  a separate  dependent  variable.  The  indepen- 
dent variables  were  school,  sex,  race,  and  socioeconomic 
status.  The  pretest  was  the  Metropolitan  Achievement 
Test,  Intermediate,  Form  F administered  to  fifth-grade 
students  in  April  1976.  The  posttest  was  the  Metropolitan 
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Achievement  Test,  Advanced,  Form  F which  was  given  to 
these  same  students  when  they  were  eighth  graders  in  April 
1979. 

Sample 

Permission  was  obtained  from  Alachua  County  School 
Board  in  April  1980  for  the  use  of  test  data  and  the  two 
middle  schools  in  the  study.  Both  middle  schools  con- 
sisted of  grades  six  through  eight.  During  the  school 
years  included  in  this  study.  School  1 had  an  enrollment 
of  approximately  900  students,  and  School  2 had  approxi- 
mately 800  students.  In  School  1,  due  to  rezoning  during 
the  years  included  in  the  study,  the  percentage  of  white 
students  decreased  from  58%  to  52%  while  the  percentage 
of  black  students  increased  from  42%  to  48%.  In  School  2 
during  the  years  of  the  study,  the  percentage  of  white 
students  decreased  from  63%  to  57%  while  the  percentage 
of  black  students  increased  from  37%  to  43%  due  to 
rezoning.  School  1 practiced  multiage  grouping  for 
instruction,  but  students  in  School  2 were  grouped  for 
instruction  according  to  chronological  age.  Students 
in  School  1 were  assigned  to  a team  (approximately  150 
students  and  five  teachers)  and  remained  on  that  team 
with  the  same  teachers  for  three  years.  Students  in 
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School  2 were  assigned  to  a different  team  of  teachers 
for  instruction  each  year  for  each  grade  level. 

Master  lists  of  eighth  graders  who  had  been 
administered  the  Metropolitan  Achievement  Test  in  April 
1979  were  compiled  for  both  schools.  The  master  list 
from  School  1 contained  293  names  of  students;  the  master 
list  from  School  2 contained  245  names  of  students.  From 
sixth  and  seventh  grade  achievement  test  scores  and 
attendance  records,  verification  of  students'  participa- 
tion in  the  program  for  three  years  was  obtained.  The 
two  lists  of  students  were  then  examined  to  determine  if 
these  students  had  been  administered  the  Metropolitan 
Achievement  Test  when  fifth-grade  students  in  April  1976. 
The  use  of  free  and  reduced  price  lunches  or  paid  lunches 
served  as  an  indication  of  socioeconomic  status  (SES) . 

Two  categories  were  utilized  to  determine  socioeconomic 
status — high  (paid  lunch)  and  low  (free  and  reduced  price 
lunch) . Students  from  each  school  were  divided  into  the 
following  eight  groups:  white  male,  high  SES;  white 

female,  high  SES;  white  male,  low  SES;  white  female,  low 
SES;  black  male,  high  SES;  black  female,  high  SES;  black 
male,  low  SES;  and  black  female,  low  SES. 

The  stratified  list  from  School  1 contained  161 
students  of  the  293  on  the  master  list.  The  stratified 


41 


list  from  School  2 contained  124  students  of  the  245  on 
the  master  list.  Using  a table  of  random  numbers,  sub- 
jects were  chosen  from  this  stratified  sample.  From 
School  1,  80  subjects  were  chosen  for  a total  of  10  sub- 
jects per  cell.  Approximately  50%  of  the  students  who 
had  participated  in  the  program  for  three  years  were  used 
as  the  sample.  From  School  2,  54  subjects  were  chosen, 
resulting  in  uneven  cell  sizes.  There  were  10  subjects 
each  in  the  following  cells:  white  male,  high  SES;  white 

female,  high  SES;  black  male,  low  SES;  and  black  female, 
low  SES.  However,  in  the  cells  white  male,  low  SES,  and 
white  female,  low  SES,  there  were  three  subjects  per  cell. 
In  the  cells  black  male,  high  SES,  and  black  female,  high 
SES,  there  were  four  subjects  per  cell.  Approximately 
44%  of  the  students  from  School  2 who  had  participated  in 
the  program  all  three  years  were  used  as  the  sample. 

Tables  1 and  2 illustrate  the  various  cells  and  the  number 
of  subjects. 

When  collecting  data,  it  was  discovered  that  in 
several  cases  various  subscores  were  missing  from  the 
data.  When  omission  occurred,  further  randomization  of 
subjects  was  necessary  to  complete  cells  with  the 
preferred  number  of  10  subjects  where  possible. 
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Table  1;  Cell  Description  for  School  1 


White 

Male 

High  SES 

White 
Female 
High  SES 

Black 

Male 

High  SES 

Black 
Female 
High  SES 

10 

10 

10 

10 

White 
Male 
Low  SES 

White 
Female 
Low  SES 

Black 
Male 
Low  SES 

Black 
Female 
Low  SES 

10 

10 

10 

10 

Table  2:  Cell  Description  for  School  2 


White 

Male 

High  SES 

White 
Female 
High  SES 

Black 

Male 

High  SES 

Black 
Female 
High  SES 

10 

10 

4 

4 

White 
Male 
Low  SES 

White 
Female 
Low  SES 

Black 
Male 
Low  SES 

Black 
Female 
Low  SES 

3 

3 

10 

10 

43 


Instrument  Description 

The  Metropolitan  Achievement  Test,  Intermediate, 

Form  F (1970)  was  administered  to  fifth-grade  students  in 
April  1976.  The  Metropolitan  Achievement  Test,  Advanced, 
Form  F (1970)  was  given  to  these  same  students  when  eighth 
graders  in  April  1979. 

A description  of  each  test  on  which  scores  were  used 
follows.  Total  reading  consisted  of  the  sum  of  the  raw 
scores  of  word  knowledge  and  reading.  Total  mathematics 
was  composed  of  the  sum  of  the  raw  scores  from  mathematics 
computation,  mathematics  concepts,  and  problem  solving. 

1.  Word  knowledge  was  a 50-item  test  on  both  the 
Intermediate  and  Advanced  Forms.  Students  were  to  iden- 
tify a synonym,  antonym,  or  a word  from  a given 
classification. 

2.  Reading  was  a 45-item  test  on  both  forms. 

Students  must  comprehend  literal  meanings,  draw  infer- 
ences, identify  main  ideas,  and  determine  word  meanings 
from  context  from  a paragraph-question  format. 

3.  Language  consisted  of  103  items  on  the 
Intermediate  Level  and  90  items  at  the  Advanced  Level. 

The  three  parts  included  study  skills  (use  of  common 
sources  of  information) , parts  of  speech  (identifying 
the  kind  of  word  for  sentence  completion) , and 
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identification  of  errors  of  punctuation,  capitalization, 
and  usage  according  to  standard  English. 

4.  Spelling,  which  required  students  to  recognize 
and  rewrite  misspelled  words,  was  a 50-item  test  on  both 
forms . 

5.  Mathematics  computation,  40  items  on  both  forms, 
required  using  processes  with  whole  numbers  and  fractions 
on  the  Intermediate  Level  but  added  simple  equations, 
negative  numbers,  and  powers  to  the  Advanced  Form. 

6.  Mathematics  concepts,  40  items  on  both  tests, 
necessitated  an  understanding  of  mathematical  principles 
and  relationships  including  laws  and  properties,  place 
value,  inequalities,  sets,  measurement,  geometry,  and 
estimation. 

7.  Mathematics  problem  solving  consisted  of  35 
items  on  both  tests.  Students  were  to  make  application 
of  arithmetic  processes  in  solving  everyday  problems 
using  measurement,  chart  reading,  and  number  sentences. 

8.  Science  consisted  of  78  items  on  the  Intermediate 
Test  and  80  on  the  Advanced  Test.  Students  were  to  use 
scientific  concepts,  facts  and  skills  from  areas  such  as 
biology,  chemistry,  health  and  safety,  sound,  light,  heat, 
weather,  earth  science,  energy,  magnetism  and  electricity, 
and  astronomy. 
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9.  Social  studies  consisted  of  93  items  on  the 
Intermediate  Test  and  94  on  the  Advanced  Test.  Identi- 
fication of  concepts,  terms,  facts,  generalizations,  and 
names  in  United  States  and  world  history,  and  the  use  of 
maps  and  charts  were  required  of  students. 

According  to  test  manuals,  students  who  were 
administered  the  Metropolitan  Achievement  Test  in  the 
national  standardization  process  were  also  given  the  Otis- 
Lennon  Mental  Ability  Test.  The  median  I.Q.  was  100  for 
each  grade.  Sample  selection  represented  the  national 
population  on  the  basis  of  geographic  region,  city  size, 
socioeconomic  status,  and  public  versus  nonpublic  schools 
(Prescott,  1973). 

Reliability  of  the  test  was  obtained  through  the  use 
of  the  split-half  technique  corrected  by  the  Spearman- 
Brown  formula  and  an  estimate  of  the  Kuder-Richardson 
Formula  20.  Table  3 presents  the  reliability  coefficients 
for  the  Intermediate  Battery  subtests  and  Table  4 for  the 
Advanced  Battery  subtests  (Prescott,  1973) . 

To  assist  schools  in  judging  the  content  validity  of 
the  Metropolitan  Achievement  Test  in  relationship  to  the 
school's  curriculum,  descriptions  of  the  procedures  in 
developing  the  tests  have  been  prepared  as  well  as  content 
outlines  of  the  tests.  Careful  study  of  the  curriculum. 
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expert  judgment,  and  repeated  experimentation  and 
standardization  have  provided  validity  on  the  national 
level  (Prescott,  1973) . 

Table  3:  Intermediate  Battery  Reliability  Coefficients 

for  Siabtests 


Test 

^ke^ 

r ^ 
^tt 

Word  Knowledge 

.92 

.93 

Reading 

.93 

.93 

Total  Reading 

.96 

.96 

Language 

.95 

.95 

Spelling 

.90 

.91 

Math  Computation 

.84 

.88 

Math  Concepts 

.88 

.89 

Math  Problem  Solving 

.89 

.89 

Total  Mathematics 

.95 

.96 

Science 

.94 

.95 

Social  Studies 

.95 

.95 

^^ke  (estimate  of  Kuder-Richardson  Formula  20) . 

Id 

^tt  (Split-half  estimates  of  the  odd-even  type, 
corrected  by  the  Spearman-Brown  Formula) . 
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Table  4:  Advanced  Battery  Reliability  Coefficients  for 

Subtests 


Test 

a 

^ke 

b 

^tt 

Word  Knowledge 

.93 

.93 

Reading 

.92 

.93 

Total  Reading 

.96 

.97 

Language 

.96 

.96 

Spelling 

.91 

.92 

Math  Computation 

.91 

.92 

Math  Concepts 

.90 

.90 

Math  Problem  Solving 

.90 

.91 

Total  Mathematics 

.96 

.97 

Science 

.94 

.95 

Social  Studies 

.95 

.96 

^ke  (estimate  of  Kuder-Richardson  Formula 

20)  . 

r^^  (Split-half  estimates 
corrected  by  the  Spearman-Brown 

of  the  odd-even 
Formula) . 

type. 

Data  Collection 

The  student's  assigned  identification  number,  race, 
sex,  socioeconomic  status,  and  school  attended  were 
recorded  onto  data  coding  sheets.  The  information  indi- 
cating socioeconomic  status  (free  and  reduced  price 
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lunches  or  paid  lunches)  was  obtained  from  the  records  of 
the  individual  schools  in  the  study.  Test  records  at  the 
testing  office  of  the  Alachua  County  School  Board  provided 
I.Q.  scores  (Otis-Lennon  Mental  Ability  Test)  and  standard 
scores  for  the  various  subtests  (total  reading,  total 
mathematics,  spelling,  language,  science,  and  social 
studies)  of  the  Metropolitan  Achievement  Test.  The  fifth- 
grade  scores  (April  1976)  and  eighth-grade  scores  (April 
1979)  were  recorded  onto  the  data  coding  sheets.  All 
information  was  keypunched  onto  computer  cards  for 
statistical  analysis. 

Data  Analysis 

The  General  Linear  Models  subprogram  of  the 
Statistical  Analysis  System  (SAS)  computing  package  was 
employed  in  analyzing  the  data.  The  pretest  (fifth-grade 
test  scores)  was  subjected  to  analysis  of  variance  using 
the  unweighted  cell  means  solution  to  determine  the 
existence  of  any  initial  differences.  Each  measure  of 
achievement  (total  reading,  total  mathematics,  spelling, 
language,  science,  and  social  studies)  was  a dependent 
variable,  and  the  independent  variables  were  school,  sex, 
race,  and  socioeconomic  status.  Analysis  of  covariance 
with  the  unweighted  cell  means  solution  was  employed  in 
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a2X2X2X2  factorial  design  to  analyze  the  posttest 
(eighth-grade  test  scores) . The  pretest  scores  for  each 
dependent  variable  were  the  covariates.  Each  measure  of 
achievement  was  a dependent  variable,  and  the  independent 
variables  were  school,  sex,  race,  and  socioeconomic 
status.  The  level  of  significance  for  each  hypothesis 
tested  was  set  at  .01.  The  data  were  also  subjected  to 
the  test  for  the  homogeneity  of  regression  slopes. 

Summary 

Chapter  III  has  presented  the  design  of  the  study, 
the  description  of  the  sample,  and  the  instrument 
utilized.  The  methods  for  collecting  and  analyzing  data 
were  also  explained.  Chapter  IV  presents  the  analyses 
of  the  data.  The  results  for  each  dependent  variable 
are  analyzed  separately  in  terms  of  outcomes  for  both 
analysis  of  variance  on  the  fifth-grade  data  and  analysis 
of  covariance  on  eighth-grade  data.  Results  focus  on  the 
main  effect  of  school  and  any  interactions  between  school 
and  any  of  the  other  independent  variables. 


CHAPTER  IV 

ANALYSES  OF  THE  DATA 

Using  a sample  drawn  from  two  middle  schools,  this 
study  investigated  the  relationship  between  academic 
achievement  and  grouping  for  instruction.  The  following 
two  hypotheses  were  tested  at  the  .01  level  of 
significance : 

Hypothesis  1:  There  are  no  differences  in  mean 

achievement  as  measured  by  the  subtests  of  the 
Metropolitan  Achievement  Test  (total  reading,  total 
mathematics,  spelling,  language,  science,  and  social 
studies)  between  students  enrolled  in  a school  practicing 
chronological  age  grouping  and  students  enrolled  in  a 
school  practicing  multiage  grouping. 

Hypothesis  2 ; There  are  no  two-way,  three-way,  or 
four -way  interactions  between  the  two  schools  and  the 
levels  of  the  independent  variables  of  sex,  race,  and 
socioeconomic  status. 

Since  this  was  an  ex  post  facto  investigation,  it  is 
stressed  that  functional  rather  than  causal  relationships 
should  be  drawn  from  it.  Students  were  assigned  to  a 
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particular  school  on  the  basis  of  their  residence.  Thus, 
there  was  no  randomization  involved  in  assigning  students 
to  either  of  the  middle  school  organizational  patterns. 
The  researcher  recognized  that  when  there  were  initial 
differences,  there  was  no  method  that  totally  compensated 
for  these  differences.  However,  partial  adjustment  was 
made  using  analysis  of  covariance. 

One  assumption  of  analysis  of  covariance  is  that  the 
regression  of  the  posttest  on  the  pretest  is  the  same  for 
all  groups  in  the  study.  The  test  for  homogeneity  of 
regression  slopes  was  made,  and  this  assumption  was  met 
at  the  .05  level  for  all  of  the  hypotheses  tested. 
Appendix  A reports  the  computed  F value  and  probability 
level  for  each  dependent  variable. 

There  were  four  cells  in  the  study  design  that  did 
not  contain  as  many  subjects  as  the  other  12  cells.  Due 
to  unequal  observations  per  cell,  the  unweighted  cell 
means  solution  to  analysis  of  variance  and  analysis  of 
covariance  was  used  to  analyze  the  data  set. 

At  the  beginning  of  the  study,  analysis  of  variance 
was  employed  with  the  total  design  with  fifth-grade  I.Q. 
scores  being  the  dependent  variable.  This  test  was  made 
to  determine  if  any  significant  differences  existed 
between  the  average  I.Q.  of  the  two  groups  of  subjects 
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in  the  study.  The  average  I.Q.  scores  for  the  16  groups 
studied  as  well  as  the  marginal  means  for  school,  race, 
sex,  and  SES  are  reported  in  Table  5.  For  students  enter- 
ing School  1,  where  multiage  grouping  was  practiced,  the 
average  I.Q.  score  was  equal  to  94.56,  and  for  students 
entering  School  2,  where  chronological  age  grouping  was 
practiced,  the  average  was  98.11.  This  difference  in 
group  means  resulted  in  a computed  F statistic  equaling 
1.76  which  was  not  significant  (P  > F = .1870).  There 
were  no  significant  differences  regarding  two-way,  three- 
way,  or  four-way  interactions.  The  analysis  of  variance 
results  related  to  the  school  factor  are  reported  in 
Table  6.  These  results  indicated  that  there  was  no  sig- 
nificant difference  in  the  initial  ability  of  the  students 
in  the  two  schools.  Complete  ANOVA  results  are  presented 
in  Appendix  B. 

The  pretest  (fifth-grade  scores  on  the  subtests  of 
the  Metropolitan  Achievement  Test)  was  analyzed  by 
analysis  of  variance.  The  dependent  variables  were  the 
various  measures  of  achievement,  and  the  independent 
variables  were  school,  sex,  race,  and  socioeconomic  status. 
Analysis  of  covariance  was  employed  in  analyzing  the  post- 
test (eighth-grade  scores)  to  determine  whether  differ- 
ences between  schools  were  greater  than  might  be  expected 


Table  5:  Average  Fifth-Grade  1.0.  Scores  Reported  by  Cell  and  Marginal 
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by  chance  after  considering  initial  achievement  levels. 
The  pretest  scores  were  the  covariates;  the  dependent 
variables  were  the  measures  of  achievement;  and  school, 
sex,  race,  and  socioeconomic  status  were  the  independent 
variables . 


Table  6:  Analysis  of  Variance  with  I.Q.  as  the  Dependent 

Variable  and  School,  Sex,  Race,  and  SES  as  the 
Independent  Variables 


Source  of  variation 

F value 

P > F 

School 

1.76 

0.1870 

School  X Sex 

1.61 

0.2067 

School  X Race 

0.12 

0.7286 

School  X Sex  X Race 

0.31 

0.5777 

School  X SES 

0.31 

0.5809 

School  X Sex  X SES 

0.78 

0.3792 

School  X Race  X SES 

1.97 

0.1635 

School  X Sex  X Race  X SES 

0.67 

0.4137 

The  results  are  organized  into  six  sections,  and  the 
analysis  for  one  of  the  dependent  variables  is  reported 
in  each  section.  The  outcomes  of  the  analysis  of  variance 
on  the  fifth-grade  data  to  test  for  initial  differences 
and  the  analysis  of  covariance  on  the  eighth-grade  data 
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after  adjusting  for  these  differences  are  reported  for 
each  variable.  Results  focus  on  school  effect  and 
interactions  between  school  and  any  of  the  other  inde- 
pendent variables. 

Analysis  of  Data — Total  Reading 
The  average  total  reading  scores  in  the  fifth  grade 
(pretest)  for  the  16  groups  studied  as  well  as  the  mar- 
ginal m.eans  for  school,  race,  sex,  and  SES  are  reported  in 
Table  7.  These  data  were  analyzed  using  the  analysis  of 
variance  model,  and  the  results  are  reported  in  Table  8. 
For  students  entering  School  1,  where  multiage  grouping 
was  utilized,  the  average  total  reading  score  was  equal  to 
68.78,  and  for  students  entering  School  2,  where  chrono- 
logical grouping  was  practiced,  the  average  score  was 
76.87.  This  difference  in  group  means  resulted  in  a com- 
puted F statistic  equaling  11.15  which  was  significant  at 
the  .0011  level.  The  only  other  significant  difference 
identified  in  the  analysis  was  the  three-way  interaction 
between  school,  race,  and  SES.  The  computed  F statistic 
for  this  source  of  variation  equaled  7.46  which  was  sig- 
nificant at  the  .0073  level.  The  nature  of  this  inter- 
action is  best  understood  by  examining  the  plot  of  the 
cell  means  for  the  groups  involved.  Table  9 reports  the 


Table  7:  Average  Fifth-Grade  Total  Reading  Scores  Reported  by  Cell  and 
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cell  means  for  the  school  by  race  by  SES  interaction,  and 
Figure  1 presents  a plot  of  the  cell  means.  High  SES 
black  and  white  students  entering  School  2 scored  higher 
with  the  greater  difference  appearing  in  black  students' 
scores.  For  low  SES  students,  white  students  entering 
School  2 scored  higher,  but  black  students  entering 
School  1 scored  slightly  higher.  The  greater  difference 
between  schools  appeared  in  the  scores  of  the  white 
students . 


Table  8 : Analysis  of  Variance  with  Total  Reading  as  the 

Dependent  Variable  and  School,  Sex,  Race,  and 
SES  as  the  Independent  Variables 


Source 

of 

variation 

F value 

P > F 

School 

11.15 

0.0011 

School 

X 

Sex 

0.02 

0.8760 

School 

X 

Race 

0.64 

0.4239 

School 

X 

Sex  X Race 

0.01 

0.9113 

School 

X 

SES 

0.30 

0.5846 

School 

X 

Sex  X SES 

0.31 

0.5799 

School 

X 

Race  X SES 

7.46 

0.0073 

School 

X 

Sex  X Race  X SES 

2.09 

0.1511 
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Table  9: 

Pretest  Means  for  Total 
Interaction  of  School, 

Reading  for  the 
Race,  and  SES 

School 

Race 

SES 

Means 

1 

White 

High 

76.60 

1 

White 

Low 

70.00 

1 

Black 

High 

64.40 

1 

Black 

Low 

64.10 

2 

White 

High 

81.35 

2 

White 

Low 

85.33 

2 

Black 

High 

78.50 

2 

Black 

Low 

62.30 

The  results  indicated  that  students  who  entered 
School  2,  where  chronological  age  grouping  was  practiced, 
had  consistently  scored  higher  in  total  reading  at  the  end 
of  the  fifth  grade  than  students  entering  School  1,  where 
multiage  grouping  was  practiced,  except  for  black  low  SES 
students  where  there  appeared  to  be  very  little  difference 
between  schools.  Complete  ANOVA  results  are  reported  in 
Appendix  B. 

At  the  end  of  the  eighth  grade,  adjustment  for  these 
initial  differences  was  attempted  through  the  use  of 
analysis  of  covariance  to  analyze  the  posttest  scores. 
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Figure  1.  Relationship  between  race  and  school  by  SES  for 
total  reading  achievement  (pretest) . 
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The  average  adjusted  eighth-grade  total  reading  scores 
for  the  16  groups  studied  as  well  as  the  marginal  means 
for  school,  race,  sex,  and  SES  are  reported  in  Table  10. 
The  analysis  of  covariance  results  are  reported  in 
Table  11.  For  School  1,  where  multiage  grouping  was 
practiced,  the  average  adjusted  total  reading  score  was 
equal  to  85.45  and  for  School  2,  where  chronological  age 
grouping  was  utilized,  the  average  score  was  87.84.  This 
difference  in  group  means  resulted  in  a computed  F 
statistic  equaling  1.82  which  was  no  longer  significant 
(P  > F = .1800).  Neither  was  the  interaction  between 
school,  race,  and  SES  with  a computed  F statistic  equaling 
.10  any  longer  significant  (P  > F = .7584) . There  were 
no  significant  differences  regarding  any  other  interaction 
with  school.  The  range  of  probability  for  any  interaction 
was  from  .0110  (school  and  race)  to  .7584  (school,  race, 
and  SES) . Complete  ANCOVA  results  are  reported  in 
Appendix  C. 

There  was  no  significant  difference  between  schools, 
and  there  were  no  significant  interactions  present 
between  levels  of  the  independent  variables  on  the  total 
reading  achievement  outcome  after  adjusting  for  initial 
differences.  Therefore,  neither  of  the  null  hypotheses 
was  rejected  at  the  .01  level. 


Table  10:  Average  Adjusted  Eighth-Grade  Total  Reading  Scores  Reported  by 

Cell  and  Marginal  Means 


61 


00 

in 

• 

VO 

• 

00 

1 

00 

1 

CO 

iH 

in 

w 

CO 

o 

• 

in 

o 

• 

VO 

• 

O 00 

O rH 

o 

O 00 

n 

rH  00 

rH  00 

ro  CTi 

rH  00 

<u 

II 

II 

II 

II 

rH 

03 

!2l 

si 

SI 

SI 

e 

(U 

CO 

w 

o 

00 

CO 

fO 

VO 

ID 

• 

• 

• 

• 

n 

o in 

O TT 

o ^ 

rH 

iH  00 

rH  00 

rH  00 

^ <J\ 

•H 

w 

II 

II 

II 

II 

Si 

SI 

Si 

SI 

CO 

CN 

in 

in 

00 

CO 

<T\ 

• 

CN 

• 

CN 

• 

cr^ 

• 

O VO 

o n 

00 

O 00 

•> 

0 

iH  00 

rH  00 

ro 

rH  00 

II 

II 

II 

II 

Q) 
1 — 1 

si 

si 

si 

SI 

fO 

s 

CO 

w 

in 

OH 

r-- 

o 

CO 

CN 

yo 

o 

• 

• 

• 

t 

o o 

O ro 

O 

rH 

tp 

rH  <Tl 

rH  00 

rH  00 

•H 

II 

II 

II 

II 

SI 

si 

SI 

si 

Q) 

y. 

(U 

+) 

u 

+J 

u 

•H 

n3 

•r| 

fd 

XI 

rH 

X 

rH 

12 

m 

& 

PQ 

1— 1 

CN 

in 

1— 1 

r— 1 

00 

0 

• 

o 

• 

o 

in 

0 

XI 

00 

X 

00 

u 

o 

CO 

CO 

o 

CO 


kO 

CO 


in 

CO 


CN 

KD 


r^ 

CO 


ro 

in 


VO 

CO 


Mean  Square  Error  = 75.64 


62 


Table  11:  Analysis  of  Covariance  Using  Total  Reading  as 

the  Dependent  Variable  and  School,  Sex,  Race, 
and  SES  as  the  Independent  Variables  with  the 
Total  Reading  Pretest  as  the  Covariate 


Source 

of  variation 

F value 

P > F 

School 

1.82 

0.1800 

School 

X 

Sex 

0.77 

0.3819 

School 

X 

Race 

6.67 

0.0110 

School 

X 

Sex  X Race 

0.50 

0.4800 

School 

X 

SES 

0.23 

0.6321 

School 

X 

Sex  X SES 

0.87 

0.3539 

School 

X 

Race  X SES 

0.10 

0.7584 

School 

X 

Sex  X Race  X SES 

0.47 

0.4961 

Analysis  of  Data- 

-Total  Mathematics 

The  average  total  mathematics  scores  in  the  fifth 
grade  (pretest)  for  the  16  groups  studied  as  well  as  the 
marginal  means  for  school,  race,  sex,  and  SES  are  reported 
in  Table  12.  These  data  were  analyzed  using  the  analysis 
of  variance  model,  and  the  results  are  reported  in 
Table  13.  The  average  total  mathematics  score  for  stu- 
dents entering  School  1,  which  practiced  multiage  group- 
ing, was  equal  to  79.45,  and  for  students  entering 
School  2,  which  utilized  chronological  age  grouping,  the 


Table  12:  Average  Fifth-Grade  Total  Mathematics  Scores  Reported  by  Cell 
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score  v;as  85.29.  This  difference  in  group  means  resulted 
in  a computed  F statistic  equaling  7.13  which  was  signif- 
icant at  the  .0086  level.  There  were,  however,  no  signif- 
icant differences  regarding  two-way,  three-way,  or 
four-way  interactions.  The  probability  of  any  interaction 
ranged  from  .5478  (school  and  SES)  to  .8470  (school,  sex, 
race,  and  SES) . 


Table  13:  Analysis  of  Variance  with  Total  Mathematics  as 

the  Dependent  Variable  and  School,  Sex,  Race, 
and  SES  as  the  Independent  Variables 


Source 

of  variation 

F value 

P > F 

School 

7.13 

0.0086 

School 

X Sex 

0.08 

0.7836 

School 

X Race 

0.36 

0.5516 

School 

X Sex  X Race 

0.14 

0.7103 

School 

X SES 

0.36 

0.5478 

School 

X Sex  X SES 

0.05 

0.8233 

School 

X Race  X SES 

0.18 

0.6753 

School 

X Sex  X Race  X SES 

0.04 

0.8470 

These  results  indicated  that 

students 

entering 

School 

2 , where  chronological  age 

grouping 

was  practiced. 

had  scored  significantly  higher  in  total  mathematics  at 
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the  end  of  the  fifth  grade  than  students  entering  School  1, 
where  multiage  grouping  was  practiced.  Complete  ANOVA 
results  are  presented  in  Appendix  B. 

Posttest  scores  were  adjusted  for  initial  differences 
in  total  mathematics  using  analysis  of  covariance.  The 
average  adjusted  eighth-grade  total  mathematics  scores  for 
the  16  groups  studied  as  well  as  the  marginal  means  for 
school,  race,  sex,  and  SES  are  reported  in  Table  14.  The 
analysis  of  covariance  results  are  reported  in  Table  15. 

For  School  1,  where  multiage  grouping  was  utilized,  the 
average  adjusted  total  mathematics  score  was  equal  to 
98.53.  School  2,  which  practiced  chronological  age  group- 
ing, had  an  average  score  of  103.29.  This  difference  in 
group  means  resulted  in  a computed  F statistic  equaling 
10.99  which  was  significant  at  the  .0012  level.  There 
were  no  significant  interactions  in  this  analysis,  and  the 
range  of  probability  for  an  interaction  was  from  .0239 
(school,  sex,  and  SES)  to  .9758  (school  and  race).  Com- 
plete ANCOVA  results  are  reported  in  Appendix  C. 

The  null  hypothesis  concerning  the  main  effect  of 
school  was  rejected  for  the  variable  total  mathematics. 
School  2,  where  chronological  age  grouping  was  practiced, 
achieved  at  a higher  level  than  School  1,  where  multiage 
grouping  was  practiced.  However,  the  null  hypothesis 


Table  14:  Average  Adjusted  Eighth-Grade  Total  Mathematics  Scores 

Reported  by  Cell  and  Marginal  Means 
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Mean  Square  Error  = 52.67 
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regarding  interactions  of  the  levels  of  the  independent 
variables  was  not  rejected. 


Table  15:  Analysis  of  Covariance  Using  Total  Mathematics 

as  the  Dependent  Variable  and  School,  Sex, 
Race,  and  SES  as  the  Independent  Variables 
with  the  Total  Mathematics  Pretest  as  the 
Covariate 


Source 

of  variation 

F value 

P > F 

School 

10.99 

0.0012 

School 

X 

Sex 

0.67 

0.4130 

School 

X 

Race 

0.00 

0.9758 

School 

X 

Sex  X Race 

1.28 

0.2598 

School 

X 

SES 

0.11 

0.7418 

School 

X 

Sex  X SES 

5.23 

0.0239 

School 

X 

Race  X SES 

1.43 

0.2347 

School 

X 

Sex  X Race  X SES 

0.01 

0.9110 

Analysis  of  Data — Spelling 
The  average  spelling  scores  in  the  fifth  grade 
(pretest)  for  the  16  groups  studied  as  well  as  the  mar- 
ginal means  for  school,  race,  sex,  and  SES  are  reported  in 
Table  16.  These  data  were  analyzed  using  the  analysis  of 
variance  model,  and  the  results  are  reported  in  Table  17. 
The  average  spelling  score  for  students  entering  School  1, 


Table  16:  Average  Fifth-Grade  Spelling  Scores  Reported  by  Cell  and 
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where  multiage  grouping  was  practiced,  was  74.01,  and  for 
students  entering  School  2,  where  chronological  age 
grouping  was  practiced,  the  average  score  was  78.04.  The 
difference  in  group  means  resulted  in  a computed  F 
statistic  equaling  2.96  (P  > F = .0882)  which  was  not 
significant.  Nor  were  there  any  two-way,  three-way,  or 
four -way  interactions  of  school,  sex,  race,  and  SES.  The 
probability  for  any  interaction  ranged  from  .3121  (school, 
sex,  and  SES)  to  .8913  (school,  sex,  race,  and  SES). 


Table  17 : Analysis  of  Variance  with  Spelling  as  the 

Dependent  Variable  and  School,  Sex,  Race,  and 
SES  as  the  Independent  Variables 


Source 

of 

variation 

F value 

P > F 

School 

2.96 

0.0882 

School 

X 

Sex 

0.09 

0.7589 

School 

X 

Race 

0.23 

0.6334 

School 

X 

Sex  X Race 

0.04 

0.8411 

School 

X 

SES 

0.98 

0.3241 

School 

X 

Sex  X SES 

1.03 

0.3121 

School 

X 

Race  X SES 

0.11 

0.7401 

School 

X 

Sex  X Race  X SES 

0.02 

0.8913 
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These  results  indicated  that  at  the  end  of  the  fifth 
grade  there  were  no  significant  differences  between 
spelling  scores  of  students  entering  School  1,  where 
multiage  grouping  was  utilized,  and  students  entering 
School  2,  where  chronological  age  grouping  was  practiced. 
Complete  ANOVA  results  are  reported  in  Appendix  B. 

At  the  end  of  the  eighth  grade,  the  posttest  was 
analyzed  by  analysis  of  covariance.  The  average  adjusted 
eighth  grade  spelling  scores  for  the  16  groups  studied 
as  well  as  the  marginal  means  for  school,  race,  sex, 
and  SES  are  reported  in  Table  18.  The  analysis  of 
covariance  results  are  reported  in  Table  19.  For 
School  1,  where  multiage  grouping  was  practiced,  the 
average  adjusted  spelling  score  was  equal  to  91.71,  and 
for  School  2,  where  chronological  age  grouping  was  prac- 
ticed, the  average  score  was  97.69.  This  difference  in 
group  means  resulted  in  a computed  F statistic  equaling 
14.12  which  was  significant  at  the  .0003  level.  No  sig- 
nificant differences  in  interactions  were  present  in 
this  analysis,  and  the  probability  for  any  interaction 
ranged  from  .0754  (school,  race,  and  SES)  to  .7892 
(school  and  race) . Complete  ANCOVA  results  are  reported 


in  Appendix  C. 


Table  18:  Average  Adjusted  Eighth-Grade  Spelling  Scores  Reported  by  Cell 
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Table  19:  Analysis  of  Covariance  Using  Spelling  as  the 

Dependent  Variable  and  School,  Sex,  Race,  and 
SES  as  the  Independent  Variables  with  the 
Spelling  Pretest  as  the  Covariate 


Source  of  variation 

F value 

P > F 

School 

14.12 

0.0003 

School  X Sex 

0.68 

0.4114 

School  X Race 

0.07 

0.7892 

School  X Sex  X Race 

0.17 

0.6810 

School  X SES 

0.46 

0.5007 

School  X Sex  X SES 

2.38 

0.1254 

School  X Race  X SES 

3.22 

0.0754 

School  X Sex  X Race  X SES 

0.80 

0.3735 

For  the  variable  spelling,  the  null  hypothesis 
regarding  the  main  effect  of  school  was  rejected. 

School  2,  which  practiced  chronological  age  grouping, 
achieved  at  a higher  level  than  School  1,  where  multiage 
grouping  was  practiced.  However,  since  there  were  no 
significant  interactions  present  between  the  levels  of 
the  independent  variables,  the  null  hypothesis  for  inter- 
actions was  not  rejected. 
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Analysis  of  Data — Language 

The  average  language  scores  in  the  fifth  grade 
(.pretest)  for  the  16  groups  studied  as  well  as  the 
marginal  means  for  school,  race,  sex,  and  SES  are 
reported  in  Table  20.  These  data  were  analyzed  using 
the  analysis  of  variance  model,  and  the  results  are 
reported  in  Table  21.  The  average  language  score  for 
students  entering  School  1,  where  multiage  grouping  was 
practiced,  was  equal  to  74.00,  and  for  students  entering 
School  2,  where  chronological  age  grouping  was  practiced, 
the  average  score  v/as  78.23.  This  difference  in  group 
means  resulted  in  a computed  F statistic  equaling  3.22 
which  was  not  significant  (P  > F = .0752).  The  prob- 
ability of  interactions  ranged  from  .2756  (school,  race, 
and  SES)  to  .8934  (school  and  sex). 

These  results  indicated  that  at  the  end  of  the  fifth 
grade  there  were  no  significant  differences  between 
language  scores  of  students  entering  School  1,  where 
multiage  grouping  was  practiced,  and  students  entering 
School  2,  where  chronological  age  grouping  was  practiced. 
Complete  ANOVA  results  are  reported  in  Appendix  B. 


Table  20:  Average  Fifth-Grade  Language  Scores  Reported  by  Cell  and 
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Table  21:  Analysis  of  Variance  with  Language  as  the 

Dependent  Variable  and  School,  Sex,  Race,  and 
SES  as  the  Independent  Variables 


Source  of  variation 

F value 

P > F 

School 

3.22 

0.0752 

School  X Sex 

0.02 

0.8934 

School  X Race 

0.12 

0.7245 

School  X Sex  X Race 

0.03 

0.8545 

School  X SES 

0.56 

0.4553 

School  X Sex  X SES 

0.78 

0.3789 

School  X Race  X SES 

1.20 

0.2756 

School  X Sex  X Race  X SES 

0.06 

0.8051 

At  the  end  of  the  eighth  grade,  analysis  of 
covariance  was  used  to  analyze  the  posttest  scores.  The 
average  adjusted  eighth-grade  language  scores  for  the  16 
groups  studied  as  well  as  the  marginal  means  for  school, 
race,  sex,  and  SES  are  reported  in  Table  22.  The  analysis 
of  covariance  results  are  reported  in  Table  23.  For 
School  1,  where  multiage  grouping  was  utilized,  the 
average  adjusted  language  score  was  equal  to  91.40,  and 
for  School  2,  where  chronological  age  grouping  was 
utilized,  the  average  score  was  97.88.  This  difference 


Table  22;  Average  Adjusted  Eighth-Grade  Language  Scores  Reported  by  Cell 
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in  group  means  resulted  in  a computed  F statistic  equaling 
17.49  which  was  significant  at  the  .0001  level.  The  only 
other  significant  difference  identified  in  the  analysis 
was  the  three-way  interaction  between  school,  race,  and 
SES.  The  computed  F statistic  for  this  source  of 
variation  equaled  8.18  which  was  significant  at  the  .0050 
level.  The  nature  of  this  interaction  is  best  understood 
by  examining  the  plot  of  the  cell  means  for  the  groups 
involved.  Table  24  reports  the  cell  means  for  the  school 
by  race  by  SES  interaction,  and  Figure  2 presents  a plot 
of  these  means . 

Table  23:  Analysis  of  Covariance  Using  Language  as  the 

Dependent  Variable  and  School,  Sex,  Race,  and 
SES  as  the  Independent  Variables  with  the 
Language  Pretest  as  the  Covariate 


Source 

of 

' variation 

F value 

P > F 

School 

17.49 

0.0001 

School 

X 

Sex 

0.74 

0.3901 

School 

X 

Race 

0.31 

0.5792 

School 

X 

Sex  X Race 

0.38 

0.5370 

School 

X 

SES 

0.04 

0.8387 

School 

X 

Sex  X SES 

0 . 08 

0.7845 

School 

X 

Race  X SES 

8.18 

0.0050 

School 

X 

Sex  X Race  X SES 

0.53 

0.4684 

78 


Table  24 : 

Adjusted  Posttest  Means 
Interaction  of  School, 

for  Language  for 
Race , and  SES 

the 

School 

Race 

SES 

Means 

1 

White 

High 

94.11 

1 

White 

Low 

91.01 

1 

Black 

High 

90.57 

1 

Black 

Low 

89.93 

2 

White 

High 

97.36 

2 

White 

Low 

102.41 

2 

Black 

High 

100.89 

2 

Black 

Low 

90.85 

As  shown  in  Figure  2,  high  SES  black  and  white 
students  in  School  2,  which  practiced  chronological  age 
grouping,  scored  considerably  higher  than  high  SES  black 
and  white  students  at  School  1,  which  utilized  multiage 
grouping.  Among  low  SES  students,  there  appeared  to  be 
little  difference  between  black  students'  scores  but  a 
large  difference  between  white  students'  scores  in  the  two 
schools,  with  School  2 again  scoring  higher.  Complete 
ANCOVA  results  are  presented  in  Appendix  C. 

Both  the  hypothesis  for  the  main  effect  of  school 
and  the  hypothesis  for  the  three-way  interaction  of 
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High  SES 


Low  SES 


Figure  2.  Relationship  between  school  and  race  by  SES  for 
language  achievement  (posttest) . 
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school,  sex,  and  SES  were  rejected  for  the  variable 
language  achievement.  School  2,  with  chronological  age 
grouping,  consistently  achieved  at  a higher  rate  than 
School  1,  with  multiage  grouping. 

Analysis  of  Data — Science 
The  average  science  scores  in  the  fifth  grade 
(pretest)  for  the  16  groups  studied  as  well  as  the 
marginal  means  for  school,  race,  sex,  and  SES  are 
reported  in  Table  25.  These  data  were  analyzed  using 
the  analysis  of  variance  model,  and  the  results  are 
reported  in  Table  26.  For  students  entering  School  1, 
where  multiage  grouping  was  practiced,  the  average  science 
score  was  equal  to  74.11,  and  for  students  entering 
School  2,  where  chronological  age  grouping  was  practiced, 
the  average  score  was  84.67.  This  difference  in  group 
means  resulted  in  a computed  F statistic  equaling  23.68 
which  was  significant  at  the  .0001  level.  The  only  other 
significant  difference  identified  in  the  analysis  was  the 
three-way  interaction  between  school,  race,  and  SES.  The 
computed  F statistic  for  this  source  of  variation  equaled 
9.56  which  was  significant  at  the  .0025  level.  The  nature 
of  this  interaction  is  best  understood  by  examining  the 
plot  of  the  cell  means  for  the  groups  involved.  Table  27 


Table  25:  Average  Fifth-Grade  Science  Scores  Reported  by  Cell  and 
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reports  the  cell  means  for  the  school  by  race  by  SES 
interaction,  and  Figure  3 presents  a plot  of  these  means. 
High  SES  students,  both  black  and  white,  entering  School  2 
scored  higher  than  students  entering  School  1 with  the 
greater  difference  appearing  in  the  scores  for  black 
students.  For  low  SES  students,  both  black  and  white, 
students  entering  School  2 scored  higher  with  the  greater 
difference  appearing  in  scores  for  white  students. 


Table  26:  Analysis  of  Variance  with  Science  as  the 

Dependent  Variable  and  School,  Sex,  Race,  and 
SES  as  the  Independent  Variables 


Source 

of 

: variation 

F value 

P > F 

School 

23.68 

0.0001 

School 

X 

Sex 

0.05 

0.8316 

School 

X 

Race 

1.59 

0.2103 

School 

X 

Sex  X Race 

0.24 

0.6253 

School 

X 

SES 

0.30 

0.5866 

School 

X 

Sex  X SES 

0.01 

0.9039 

School 

X 

Race  X SES 

9.56 

0.0025 

School 

X 

Sex  X Race  X SES 

0.04 

0.8406 
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Table  27: 

Pretest  Means  for  Science 
of  School,  Race,  and  SES 

for  the 

Interaction 

School 

Race 

SES 

Means 

1 

White 

High 

81.00 

1 

White 

Low 

73.15 

1 

Black 

High 

71.40 

1 

Black 

Low 

70.90 

2 

White 

High 

86.40 

2 

White 

Low 

94.33 

2 

Black 

High 

84.75 

2 

Black 

Low 

73.20 

These  results  indicated  that  achievement  in  science 
was  consistently  higher  for  students  entering  School  2, 
where  chronological  age  grouping  was  practiced,  than  for 
students  entering  School  1,  where  multiage  grouping  was 
practiced.  Complete  ANOVA  results  are  reported  in 
Appendix  B. 

At  the  end  of  the  eighth  grade,  adjustment  for  these 
initial  differences  was  attempted  through  the  use  of 
analysis  of  covariance  to  analyze  the  posttest  scores. 

The  average  adjusted  eighth-grade  science  scores  for  the 
16  groups  studied  as  well  as  the  marginal  means  for 


High  SES 


Low  SES 


Figure  3,  Relationship  between  race  and  school  by  SES  for 
science  achievement  (pretest) . 
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school,  race,  sex,  and  SES  are  reported  in  Table  28.  The 
analysis  of  covariance  results  are  reported  in  Table  29. 
For  School  1,  where  multiage  grouping  was  utilized,  the 
average  adjusted  science  score  was  equal  to  89.33,  and 
for  School  2,  where  chronological  age  grouping  was 
practiced,  the  average  score  was  92.04.  This  difference 
in  group  means  resulted  in  a computed  F statistic 
equaling  2.41  which  was  no  longer  significant  (P  > F = 
.1232).  Neither  was  the  three-way  interaction  between 
school,  race,  and  SES  with  a computed  F statistic 
equaling  .81  any  longer  significant  (PR  > F = .3687). 
There  were  no  significant  differences  regarding  any 
interaction,  and  the  range  of  probability  for  any  inter- 
action was  from  .2392  (school,  sex,  race,  and  SES)  to 
.8134  (school,  sex,  and  race).  Complete  ANCOVA  results 
are  reported  in  Appendix  C. 

There  were  no  significant  differences  between 
schools,  and  there  were  no  significant  interactions 
between  levels  of  the  independent  variables  on  the 
science  outcome  after  adjusting  for  initial  differences. 
Therefore,  neither  of  the  null  hypotheses  was  rejected 


at  the  .01  level. 


Table  28:  Average  Adjusted  Eighth-Grade  Science  Scores  Reported  by  Cell 
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Table  29:  Analysis  of  Covariance  Using  Science  as  the 

Dependent  Variable  and  School,  Sex,  Race,  and 
SES  as  the  Independent  Variables  with  the 
Science  Pretest  as  the  Covariate 


Source 

of  variation 

F value 

P > F 

School 

2.41 

0.1232 

School 

X 

Sex 

0.09 

0.7609 

School 

X 

Race 

1.06 

0.3047 

School 

X 

Sex  X Race 

0.06 

0.8134 

School 

X 

SES 

0.18 

0.6689 

School 

X 

Sex  X SES 

0.16 

0.6871 

School 

X 

Race  X SES 

0.81 

0.3687 

School 

X 

Sex  X Race  X SES 

1.40 

0.2392 

Analysis  of  Data — Social  Studies 
The  average  social  studies  scores  in  the  fifth  grade 
(pretest)  for  the  16  groups  studied  as  well  as  the  mar- 
ginal means  for  school,  race,  sex,  and  SES  are  reported  in 
Table  30.  These  data  were  analyzed  using  the  analysis  of 
variance  model,  and  the  results  are  reported  in  Table  31. 
The  average  social  studies  score  for  students  entering 
School  1,  where  multiage  grouping  was  practiced,  was  74.03, 
and  the  average  score  for  students  entering  School  2, 
where  chronological  age  grouping  was  practiced,  was  81.83. 


Table  30:  Average  Fifth-Grade  Social  Studies  Scores  Reported  by  Cell  and 
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This  difference  in  group  means  resulted  in  a computed  F 
statistic  equaling  11.14  which  was  significant  at  the 
.0011  level.  No  significant  two-way,  three-way,  or  four- 
way interactions  occurred.  The  range  of  probability  for 
any  interaction  was  from  .1112  (school,  race,  and  SES) 
to  .7759  (school,  sex,  and  race). 


Table  31:  Analysis  of  Variance  with  Social  Studies  as  the 

Dependent  Variable  and  School,  Sex,  Race,  and 
SES  as  the  Independent  Variables 


Source 

of  variation 

F value 

P > F 

School 

11.14 

0.0011 

School 

X 

Sex 

0.54 

0.4640 

School 

X 

Race 

0.47 

0.4949 

School 

X 

Sex  X Race 

0.08 

0.7759 

School 

X 

SES 

0.39 

0.5361 

School 

X 

Sex  X SES 

0.21 

0.6438 

School 

X 

Race  X SES 

2.58 

0.1112 

School 

X 

Sex  X Race  X SES 

0.76 

0.3860 

These  results  indicated  that  students  entering 
School  2,  where  chronological  age  grouping  was  practiced, 
scored  significantly  higher  in  social  studies  than 
students  entering  School  1,  where  multiage  grouping  was 
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practiced.  Complete  ANOVA  results  are  reported  in 
Appendix  B. 

At  the  end  of  the  eighth  grade,  adjustment  for 
initial  differences  was  attempted  through  the  use  of 
analysis  of  covariance  to  analyze  the  posttest  scores. 

The  average  adjusted  eighth-grade  social  studies  scores 
for  the  16  groups  studied  as  well  as  the  marginal  means 
for  school,  race,  sex,  and  SES  are  reported  in  Table  32. 
The  analysis  of  covariance  results  are  reported  in 
Table  33.  For  School  1,  where  multiage  grouping  was  prac- 
ticed, the  average  adjusted  social  studies  score  was  equal 
to  89.70,  and  for  School  2,  where  chronological  age  group- 
ing was  practiced,  the  average  score  was  90.74.  This 
difference  in  group  means  resulted  in  a computed  F 
statistic  equaling  .42  which  was  no  longer  significant 
(P  > F = .5243).  There  appeared,  however,  a significant 
interaction  between  school  and  SES.  The  computed  F 
statistic  for  this  source  of  variation  equaled  7.42  which 
was  significant  at  the  .0074  level.  The  nature  of  this 
interaction  is  best  understood  by  examining  the  plot  of 
the  cell  means  for  the  groups  involved.  Table  34  reports 
the  cell  means  for  the  school  by  SES  interaction,  and 
Figure  4 presents  a plot  of  these  means.  There  was  a 
greater  difference  in  the  scores  of  high  SES  students 
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between  schools  than  in  the  scores  of  low  SES  students. 
High  SES  students  scored  higher  at  School  2,  where  chrono- 
logical age  grouping  was  practiced,  and  low  SES  students 
scored  higher  at  School  1,  where  multiage  grouping  was 
utilized.  Complete  ANCOVA  results  are  presented  in 
Appendix  C. 

Table  33:  Analysis  of  Covariance  Using  Social  Studies  as 

the  Dependent  Variable  and  School,  Sex,  Race, 
and  SES  as  the  Independent  Variables  with  the 
Social  Studies  Pretest  as  the  Covariate 


Source  of  variation 

F value 

P > F 

School 

0.41 

0.5243 

School  X Sex 

0.84 

0.3616 

School  X Race 

0.39 

0.5359 

School  X Sex  X Race 

2.41 

0.1234 

School  X SES 

7.42 

0.0074 

School  X Sex  X SES 

3.86 

0.0517 

School  X Race  X SES 

1.28 

0.2603 

School  X Sex  X Race  X SES 

1.16 

0.2835 
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Table  34  : 

Adjusted  Posttest  Means  for  Social 
the  Interaction  of  School  and  SES 

Studies  for 

School 

SES 

Means 

1 

High 

89.05 

1 

Low 

90.36 

2 

High 

94.29 

2 

Low 

87.18 

The  null  hypothesis  for  the  main  effect  of  school  was 
not  rejected  for  the  variable  social  studies.  However, 
the  null  hypothesis  regarding  the  two-way  interaction  was 
rejected  because  of  the  significant  interaction  of  school 
and  SES. 

Summary 

Chapter  IV  has  presented  the  data  and  an  analysis  of 
each  variable.  The  results  of  the  analysis  of  variance 
on  the  fifth-grade  data  and  the  analysis  of  covariance  on 
the  eighth-grade  data  have  been  reported.  The  initial 
differences  and  any  remaining  differences  after  adjustment 
by  analysis  of  covariance  have  been  examined.  In  Chapter 
V,  the  study  is  summarized,  the  findings  are  reported. 
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SES  SES 


Figure  4.  Relationship  between  school  and  SES  for 
social  studies  achievement  (posttest) . 
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conclusions  and  implications  are  discussed,  and 
suggestions  are  given  for  further  study. 


CHAPTER  V 

SUMMARY,  FINDINGS,  CONCLUSIONS  AND  IMPLICATIONS, 

AND  SUGGESTIONS  FOR  FURTHER  STUDY 

Summary  of  the  Study 

The  problem  in  this  study  was  to  answer  the  following 
question:  Do  students  in  a middle  school  utilizing  multi- 

age grouping  for  instruction  achieve  academically  at  a 
higher  level  than  students  in  a middle  school  where  group- 
ing for  instruction  by  chronological  age  is  practiced? 

The  investigation  was  conducted  with  a random  sample 
of  80  students  from  School  1,  where  multiage  grouping  was 
practiced,  and  54  students  from  School  2,  where  chrono- 
logical age  grouping  was  practiced.  These  students  had 
been  enrolled  in  the  two  middle  schools  in  Alachua  County, 
Florida,  for  the  school  years  1976-77,  1977-78,  and 
1978-79.  Achievement  test  and  I.Q.  data  were  compiled 
from  test  records  at  the  testing  offices  of  the  Alachua 
County  School  Board.  Socioeconomic  status  information  was 
collected  from  records  of  the  students  receiving  free  and 
reduced  price  lunches  in  the  two  schools.  Eligibility 
for  selection  as  subjects  was  based  upon  students'  having 
participated  in  either  school  program  (multiage  grouping 
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or  chronological  age  grouping)  for  three  years  as  sixth, 
seventh,  and  eighth  graders.  Fifth-grade  I.Q.  scores  and 
fifth-  and  eighth-grade  Metropolitan  Achievement  Test 
scores  were  also  required. 

The  specific  tests  from  which  fifth-  and  eighth-grade 
data  were  compiled  included  the  following  subtests  of  the 
Metropolitan  Achievement  Test:  total  reading,  total 

mathematics,  spelling,  language,  science,  and  social 
studies.  Fifth-grade  I.Q.  scores  were  obtained  from  the 
Otis-Lennon  Mental  Ability  Test  which  was  administered  at 
the  same  time  as  the  Metropolitan  Achievement  Test. 

Two  null  hypotheses  were  tested  through  the  use  of 
analysis  of  covariance.  The  level  of  significance  was 
set  at  .01.  The  fifth-grade  scores  had  been  subjected  to 
analysis  of  variance  to  determine  the  existence  of  any 
initial  differences.  Analysis  of  covariance  was  then 
employed  to  analyze  the  eighth-grade  scores  to  determine 
if  differences  remained.  In  both  analyses,  analysis  of 
variance  and  analysis  of  covariance,  the  various  subtests 
of  the  Metropolitan  Achievement  Test  were  the  dependent 
variables,  and  the  independent  variables  were  school,  sex, 
race,  and  socioeconomic  status.  In  analysis  of  covariance, 
the  covariates  were  the  fifth-grade  scores  on  the  various 
subtests  of  the  Metropolitan  Achievement  Test.  For  both 
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analyses,  analysis  of  variance  and  analysis  of  covariance, 
the  unweighted  cell  means  solution  was  used  due  to  unequal 
cell  sizes. 

At  the  beginning  of  the  study,  analysis  of  variance 
was  employed  with  the  total  design  with  fifth-grade  I.Q. 
scores  as  the  dependent  variable.  No  significant  differ- 
ence was  found  in  average  I.Q.;  there  was  no  main  effect 
concerning  school;  nor  were  there  any  interactions  with 
school . 

Findings 

The  analysis  of  the  data  revealed  the  following 
results  when  each  hypothesis  was  considered  separately: 

Hypothesis  1:  There  are  no  differences  in  mean 

achievement  as  measured  by  the  subtests  of  the  Metro- 
politan Achievement  Test  (total  reading,  total  mathe- 
matics, spelling,  language,  science,  and  social  studies) 
between  students  enrolled  in  a school  practicing  chrono- 
logical age  grouping  and  students  enrolled  in  a school 
practicing  multiage  grouping. 

When  fifth-grade  scores  were  analyzed  by  analysis  of 
variance,  significant  differences  appeared  concerning  the 
school  factor  in  the  areas  of  total  reading,  total  mathe- 


matics, science,  and  social  studies.  Students  entering 
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School  2,  where  chronological  age  grouping  was  practiced, 
scored  higher  in  each  of  these  areas  of  achievement. 

After  attempting  to  adjust  for  these  initial 
differences  through  the  use  of  analysis  of  covariance  in 
analyzing  eighth-grade  data,  a significant  difference 
favoring  School  2 remained  only  in  the  area  of  total 
mathematics.  Significant  differences  also  appeared  in 
spelling  and  language  with  School  2 scoring  higher. 
Therefore,  Hypothesis  1 was  not  rejected  for  total  reading, 
science,  and  social  studies.  However,  for  total  mathe- 
matics, spelling,  and  language.  Hypothesis  1 was  rejected. 

Hypothesis  2;  There  are  no  two-way,  three-way,  or 
four-way  interactions  between  the  two  schools  and  the 
levels  of  the  independent  variables  of  sex,  race,  and 
socioeconomic  status. 

When  fifth-grade  scores  were  analyzed  by  analysis  of 
variance,  significant  three-way  interactions  (school, 
race,  and  SES)  appeared  in  the  areas  of  total  reading  and 
science.  The  scores  for  students  entering  School  2,  where 
chronological  age  grouping  was  practiced,  were  higher  in 
total  reading  and  science  for  all  groups  except  for  low 
SES  black  students.  These  students  entering  School  1, 
where  multiage  grouping  was  practiced,  scored  higher  in 
the  area  of  total  reading. 
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After  attempting  to  adjust  for  initial  differences 
through  analysis  of  covariance  in  analyzing  eighth-grade 
scores,  these  three-way  interactions  in  total  reading  and 
science  were  no  longer  significant.  However,  there 
appeared  a significant  three-way  interaction  (school, 
race,  and  SES)  in  the  area  of  language  achievement  and  a 
two-way  interaction  (school  and  SES)  for  social  studies 
achievement.  Overall,  School  2,  where  chronological  age 
grouping  was  practiced,  was  favored  in  language 
achievement.  For  social  studies  achievement,  low  SES 
students  scored  higher  at  School  1,  where  multiage  group- 
ing was  practiced,  and  high  SES  students  scored  higher  at 
School  2,  where  chronological  age  grouping  was  practiced. 
Hypothesis  2 regarding  any  interaction  was  not  rejected 
for  achievement  in  total  reading,  total  mathematics, 
spelling,  and  science.  However,  the  hypothesis  was 
rejected  for  language  and  social  studies  achievement. 

Conclusions  and  Implications 
At  the  beginning  of  the  study  when  fifth-grade  I.Q. 
scores  were  analyzed,  there  was  no  significant  difference 
found  between  the  ability  level  of  the  groups  of  students 
in  the  two  schools.  Yet,  there  were  significant  differ- 
ences in  achievement  levels  in  the  areas  of  reading, 
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mathematics,  science,  and  social  studies.  These  results 
indicated  that  there  were  some  differences  in  the  elemen- 
tary training  that  these  students  received. 

Both  School  1,  where  multiage  grouping  was  practiced, 
and  School  2,  where  chronological  age  grouping  was  prac- 
ticed, showed  gains  in  achievement  levels  from  fifth  grade 
to  eighth  grade.  However,  there  were  significant  gains 
for  School  2,  where  chronological  age  grouping  was  prac- 
ticed, in  the  areas  of  the  skill  subjects  (mathematics, 
language,  and  spelling).  Conclusions  cannot  be  drawn 
that  grouping  in  and  of  itself  caused  these  significant 
differences . 

These  significant  gains  may,  in  fact,  be  due  to 
confounding  variables.  Many  factors  had  been  operating 
during  the  three  years  included  in  this  study.  Some  of 
these  variables  which  could  have  affected  achievement 
might  be  found  in  the  differences  between  faculty,  student 
motivation,  family  influences,  school  programs,  and 
instructional  materials. 

Another  of  these  factors  could  be  the  difference  in 
the  nature  of  instruction  within  the  two  schools.  In 
investigating  the  instructional  practices  of  the  two 
schools  through  informal  observations  and  conversations 
with  teachers  and  administrators,  it  appeared  that 
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School  2,  where  chronological  age  grouping  was  practiced, 
utilized  to  a greater  degree  than  School  1,  where  multi- 
age  grouping  was  practiced,  what  Rosenshine  (1979)  identi- 
fied as  "direct  instruction."  As  interpreted  by  Brophy 
(1979) , direct  instruction  places  emphasis  on  the  role 
of  the  teacher  regarding  the  following  aspects:  focus 

is  placed  on  academic  goals;  extensive  content  coverage 
and  high  levels  of  student  involvement  are  promoted; 
instructional  goals  and  materials  are  selected  and  student 
progress  monitored;  learning  activities  are  structured 
and  feedback,  which  is  academically  oriented,  is  imme- 
diate; the  environment  is  task  oriented  but  relaxed. 

School  2,  with  chronological  age  grouping,  utilized  to  a 
large  extent  teacher-directed  large  group  instruction  and 
large  group  recitation,  whereas  School  1,  with  multiage 
grouping,  utilized  to  a large  extent  individualized 
instruction  and  discovery  learning. 

Brophy ' s (1979)  reports  of  studies  in  seventh-  and 
eighth-grade  mathematics  classes  supported  direct  instruc- 
tion. However,  his  reports  of  studies  in  seventh-  and 
eighth-grade  English  classes  failed  to  support  direct 
instruction.  Brophy  concluded  that  direct  instruction 
was  supported  when  basic  skill  mastery  was  the  primary 
goal,  as  in  the  mathematics  classes. 
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Significant  differences  did  appear  at  School  2 in  the 
skill  areas  of  spelling,  mathematics,  and  language.  Basic 
skill  mastery  would  have  been  a primary  goal  in  some 
areas,  if  not  in  all.  Direct  instruction  could  have  been 
a factor  that  caused  these  significant  differences  between 
schools . 

The  fact  that  there  was  but  one  significant  difference 
in  the  concept  areas  of  science  and  social  studies  is  of 
particular  interest.  This  one  difference  appeared  between 
school  and  SES . High  SES  students  scored  higher  at 
School  2,  where  chronological  age  grouping  was  practiced, 
but  low  SES  students  scored  higher  at  School  1,  where 
multiage  grouping  was  utilized.  At  the  time  of  the  study. 
School  1 alternated  science  and  social  studies  each 
semester.  Thus,  only  one-half  the  amount  of  time  was 
devoted  to  these  subjects  at  School  1 than  at  School  2. 

Another  fact  to  be  considered  is  the  difference  in 
school  goals  and  faculty  priorities  in  the  areas  of  per- 
sonal and  social  development  between  the  two  schools. 
Observations  and  conversations  in  the  schools  seem  to 
indicate  potentially  divergent  philosophies. 

Based  on  this  research,  the  claims  in  the  review  of 
the  literature  regarding  multiage  grouping  in  relation  to 
achievement  cannot  be  supported.  It  appeared  that  many 
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other  variables  might  be  operating  to  affect  academic 
achievement.  The  effects  of  instruction  might  outweigh 
the  affects  of  school  organization  when  academic  achieve- 
ment is  considered. 

Suggestions  for  Further  Study 
School  organization  may  have  a more  direct  effect  in 
areas  other  than  achievement.  Areas  identified  in  the 
literature  review  such  as  teacher  morale,  discipline, 
relationships  between  parents  and  teachers  and  students 
and  teachers  should  be  investigated.  Since  widespread 
claims  have  been  made  in  the  literature  for  the  effective- 
ness of  alternatives  to  chronological  age  grouping  for  the 
middle  school  student,  it  is  suggested  that  further 
research  be  undertaken  in  an  effort  to  support  these 
claims.  Other  alternatives  to  chronological  age  grouping 
should  be  investigated.  One  such  alternative  is  that 
which  Eichhorn  (1966)  calls  developmental  grouping.  A 
further  investigation  of  multiage  grouping  considering 
emotional  and  social  development  and  such  affective 
variables  as  self-concept  and  attitudes  toward  school  and 
peers  is  also  recommended.  It  is  further  suggested  that 
an  experimental  study  of  multiage  grouping  be  conducted. 
This  investigation  could  take  place  within  a school  where 
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chronological  age  grouping  was  also  practiced.  With  both 
of  these  procedures  being  practiced  in  the  same  school, 
some  of  the  confounding  variables  could  be  controlled. 

A final  investigation  to  be  considered  is  the  combined 
effect  of  school  organization  and  instructional  proce- 
dures; specifically,  a study  involving  the  practice  of 
multiage  grouping  and  a more  direct  approach  to 
instruction . 
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APPENDIX  A 

TEST  FOR  HOMOGENEITY  OF  REGRESSION  SLOPES 


Table  35:  Test  for  Homogeneity  of  Regression  Slopes 
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APPENDIX  B 

COMPLETE  ANALYSIS  OF  VARIANCE  RESULTS 


Table  36:  Analysis  of  Variance  with  I.Q.  as  the  Dependent 

Variable  and  School,  Sex,  Race,  and  SES  as  the 
Independent  Variables 


Source  of  variation 

F value 

PR  > F 

School 

1.76 

0.1870 

Sex 

0.57 

0.4518 

School  X Sex 

1.61 

0.2067 

Race 

17.88 

0.0001 

School  X Race 

0.12 

0.7286 

Sex  X Race 

0.37 

0.5462 

School  X Sex  X Race 

0.31 

0.5777 

SES 

6.49 

0.0122 

School  X SES 

0.31 

0.5809 

Sex  X SES 

0.82 

0.3675 

School  X Sex  X SES 

0.78 

0.3792 

Race  X SES 

0.96 

0.3286 

School  X Race  X SES 

1.97 

0.1635 

Sex  X Race  X SES 

0.92 

0.3386 

School  X Sex  X Race  X SES 

0.67 

0.4137 
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Table  37 : Analysis  of  Variance  with  Total  Reading  as  the 

Dependent  Variable  and  School,  Sex,  Race,  and 
SES  as  the  Independent  Variables 


Source  of  variation 

F value 

PR  > F 

School 

11.15 

0.0011 

Sex 

1.18 

0.2804 

School  X Sex 

0.02 

0.8760 

Race 

20.56 

0.0001 

School  X Race 

0.64 

0.4239 

Sex  X Race 

0.06 

0.8116 

School  X Sex  X Race 

0.01 

0.9113 

SES 

3.88 

0.0511 

School  X SES 

0.30 

0.5846 

Sex  X SES 

1.75 

0.1889 

School  X Sex  X SES 

0.31 

0.5799 

Race  X SES 

2.05 

0.1550 

School  X Race  X SES 

7.46 

0.0073 

Sex  X Race  X SES 

1.20 

0.2759 

School  X Sex  X Race  X SES 

2.09 

0.1511 
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Table  38:  Analysis  of  Variance  with  Total  Mathematics  as 

the  Dependent  Variable  and  School,  Sex,  Race, 
and  SES  as  the  Independent  Variables 

Source  of  variation 

F value 

PR  > F 

School 

7.13 

0.0086 

Sex 

1.16 

0.2845 

School  X Sex 

0.08 

0.7836 

Race 

13.06 

0.0004 

School  X Race 

0.36 

0.5516 

Sex  X Race 

0.06 

0.8071 

School  X Sex  X Race 

0.14 

0.7103 

SES 

2.97 

0.0876 

School  X SES 

0.36 

0.5478 

Sex  X SES 

0.01 

0.9311 

School  X Sex  X SES 

0.05 

0.8233 

Race  X SES 

0.08 

0.7734 

School  X Race  X SES 

0.18 

0.6753 

Sex  X Race  X SES 

0.01 

0.9356 

School  X Sex  X Race  X SES 


0.04 


0.8470 
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Table  39:  Analysis  of  Variance  with  Spelling  as  the 

Dependent  Variable  and  School,  Sex,  Race, 
and  SES  as  the  Independent  Variables 


Source  of  variation 

F value 

PR  > F 

School 

2.96 

0.0882 

Sex 

0.00 

0.9986 

School  X Sex 

0.09 

0.7589 

Race 

3.07 

0.0825 

School  X Race 

0.23 

0.6334 

Sex  X Race 

1.38 

0.2423 

School  X Sex  X Race 

0.04 

0.8411 

SES 

3.68 

0.0575 

School  X SES 

0.98 

0.3241 

Sex  X SES 

0.00 

0.9986 

School  X Sex  X SES 

1.03 

0.3121 

Race  X SES 

0.97 

0.3275 

School  X Race  X SES 

0.11 

0.7401 

Sex  X Race  X SES 

0.02 

0.8998 

School  X Sex  X Race  X SES 

0.02 

0.8913 
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Table  40:  Analysis  of  Variance  with  Language  as  the 

Dependent  Variable  and  School,  Sex,  Race, 
and  SES  as  the  Independent  Variables 


Source  of  variation 

F value 

PR  > F 

School 

3.22 

0.0752 

Sex 

0.01 

0.9214 

School  X Sex 

0.02 

0.8934 

Race 

10.34 

0.0017 

School  X Race 

0.12 

0.7245 

Sex  X Race 

0.14 

0.7139 

School  X Sex  X Race 

0.03 

0.8545 

SES 

3.75 

0.0552 

School  X SES 

0.56 

0.4553 

Sex  X SES 

0.16 

0.6930 

School  X Sex  X SES 

0.78 

0.3789 

Race  X SES 

0.05 

0.8215 

School  X Race  X SES 

1.20 

0.2756 

Sex  X Race  X SES 

0.06 

0.8051 

School  X Sex  X Race  X SES 

0.06 

0.8051 
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Table  41:  Analysis  of  Variance  with  Science  as  the 

Dependent  Variable  and  School,  Sex,  Race, 
and  SES  as  the  Independent  Variables 


Source  of  variation 

F value 

PR  > F 

School 

23.68 

0.0001 

Sex 

0.57 

0.4520 

School  X Sex 

0.05 

0.8316 

Race 

15.92 

0.0001 

School  X Race 

1.59 

0.2103 

Sex  X Race 

0.15 

0.7002 

School  X Sex  X Race 

0.24 

0.6253 

SES 

1.90 

0.1706 

School  X SES 

0.30 

0.5866 

Sex  X SES 

0.15 

0.7002 

School  X Sex  X SES 

0.01 

0.9039 

Race  X SES 

1.95 

0.1648 

School  X Race  X SES 

9.56 

0.0025 

Sex  X Race  X SES 

0.38 

0.5388 

School  X Sex  X Race  X SES 

0.04 

0.8406 
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Table  42:  Analysis  of  Variance  with  Social  Studies  as  the 

Dependent  Variable  and  School,  Sex,  Race,  and 
SES  as  the  Independent  Variables 


Source  of  variation 

F value 

PR  > F 

School 

11.14 

0.0011 

Sex 

0.27 

0.6036 

School  X Sex 

0.54 

0.4640 

Race 

10.44 

0.0016 

School  X Race 

0.47 

0.4949 

Sex  X Race 

0.51 

0.4771 

School  X Sex  X Race 

0.08 

0.7759 

SES 

5.24 

0.0238 

School  X SES 

0.39 

0.5361 

Sex  X SES 

0.13 

0.7220 

School  X Sex  X SES 

0.21 

0.6438 

Race  X SES 

0.33 

0.5645 

School  X Race  X SES 

2.58 

0.1112 

Sex  X Race  X SES 

0.00 

0.9943 

School  X Sex  X Race  X SES 

0.76 

0.3860 

APPENDIX  C 

COMPLETE  ANALYSIS  OF  COVARIANCE  RESULTS 


Table  43;  Analysis  of  Covariance  Using  Total  Reading  as 
the  Dependent  Variable  and  School,  Sex,  Race, 
and  SES  as  the  Independent  Variables  with  the 
Total  Reading  Pretest  as  the  Covariate 


Source  of  variation 

F value 

PR  > F 

School 

1.82 

0.1800 

Sex 

0.03 

0.8743 

School  X Sex 

0.77 

0.3819 

Race 

0.00 

0.9906 

School  X Race 

6.67 

0.0110 

Sex  X Race 

0.09 

0.7671 

School  X Sex  X Race 

0.50 

0.4800 

SES 

1.26 

0.2635 

School  X SES 

0.23 

0.6321 

Sex  X SES 

2.12 

0.1481 

School  X Sex  X SES 

0.87 

0.3539 

Race  X SES 

0.02 

0.8938 

School  X Race  X SES 

0.10 

0.7584 

Sex  X Race  X SES 

3.72 

0.0563 

School  X Sex  X Race  X SES 

0.47 

0.4961 
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Table  44:  Analysis  of  Covariance  Using  Total  Mathematics 

as  the  Dependent  Variable  and  School,  Sex, 

Race,  and  SES  as  the  Independent  Variables  with 
the  Total  Mathematics  Pretest  as  the  Covariate 

Source  of  variation 

F value 

PR  > F 

School 

10.99 

0.0012 

Sex 

0.04 

0.8370 

School  X Sex 

0.67 

0.4130 

Race 

1.27 

0.2613 

School  X Race 

0.00 

0.9758 

Sex  X Race 

0.10 

0.7530 

School  X Sex  X Race 

1.28 

0.2598 

SES 

2.61 

0.1090 

School  X SES 

0.11 

0.7418 

Sex  X SES 

0.94 

0.3350 

School  X Sex  X SES 

5.23 

0.0239 

Race  X SES 

4.08 

0.0456 

School  X Race  X SES 

1.43 

0.2347 

Sex  X Race  X SES 

0.54 

0.4626 

School  X Sex  X Race  X SES 

0.01 

0.9110 
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Table 

45:  Analysis  of  Covariance 

Dependent  Variable  and 
SES  as  the  Independent 
Spelling  Pretest  as  the 

Using  Spelling  as 
School,  Sex,  Race, 
Variables  with  the 
: Covariate 

the 

and 

Source 

of  variation 

F value 

PR  > F 

School 

14.12 

0.0003 

Sex 

9.77 

0.0022 

School 

X Sex 

0.68 

0.4114 

Race 

1.67 

0.1990 

School 

X Race 

0.07 

0.7892 

Sex  X 

Race 

1.80 

0.1826 

School 

X Sex  X Race 

0.17 

0.6810 

SES 

2.12 

0.1478 

School 

X SES 

0.46 

0.5007 

Sex  X 

SES 

2.77 

0.0988 

School 

X Sex  X SES 

2.38 

0.1254 

Race  X 

SES 

0.28 

0.5971 

School 

X Race  X SES 

3.22 

0.0754 

Sex  X 

Race  X SES 

1.69 

0.1956 

School 

X Sex  X Race 

X SES 

0.80 

0.3735 
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Table  46:  Analysis  of  Covariance  Using  Language  as  the 

Dependent  Variable  and  School,  Sex,  Race,  and 
SES  as  the  Independent  Variables  with  the 
Language  Pretest  as  the  Covariate 


Source  of  variation 

F value 

PR  > F 

School 

17.49 

0.0001 

Sex 

3.53 

0.0627 

School  X Sex 

0.74 

0.3901 

Race 

3.95 

0.0493 

School  X Race 

0.31 

0.5792 

Sex  X Race 

0.13 

0.7185 

School  X Sex  X Race 

0.38 

0.5370 

SES 

1.99 

0.1613 

School  X SES 

0.04 

0.8387 

Sex  X SES 

0.82 

0.3665 

School  X Sex  X SES 

0.08 

0.7845 

Race  X SES 

4.27 

0.0410 

School  X Race  X SES 

8.18 

0.0050 

Sex  X Race  X SES 

0.06 

0.8134 

School  X Sex  X Race  X SES 

0.53 

0.4684 
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Table  47:  Analysis  of  Covariance  Using  Science  as  the 

Dependent  Variable  and  School,  Sex,  Race,  and 
SES  as  the  Independent  Variables  with  the 
Science  Pretest  as  the  Covariate 


Source  of  variation 

F value 

PR  > F 

School 

2.41 

0.1232 

Sex 

5.69 

0.0187 

School  X Sex 

0.09 

0.7609 

Race 

0.37 

0.5429 

School  X Race 

1.06 

0.3047 

Sex  X Race 

3.11 

0.0803 

School  X Sex  X Race 

0.06 

0.8134 

SES 

1.24 

0.2674 

School  X SES 

0.18 

0.6689 

Sex  X SES 

0.15 

0.7005 

School  X Sex  X SES 

0.16 

0.6871 

Race  X SES 

0.15 

0.6968 

School  X Race  X SES 

0.81 

0.3687 

Sex  X Race  X SES 

1.60 

0 . 2083 

School  X Sex  X Race  X SES 

1.40 

0.2392 
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Table  48:  Analysis  of  Covariance  Using  Social  Studies  as 

the  Dependent  Variable  and  School,  Sex,  Race, 
and  SES  as  the  Independent  Variables  with  the 
Social  Studies  Pretest  as  the  Covariate 


Source  of  variation 

F value 

PR  > F 

School 

0.41 

0.5243 

Sex 

2.24 

0.1369 

School  X Sex 

0.84 

0.3616 

Race 

0.98 

0.3234 

School  X Race 

0.39 

0.5359 

Sex  X Race 

0.33 

0.5655 

School  X Sex  X Race 

2.41 

0.1234 

SES 

3.39 

0.0681 

School  X SES 

7.42 

0.0074 

Sex  X SES 

0.05 

0.8221 

School  X Sex  X SES 

3.86 

0.0517 

Race  X SES 

0.10 

0.7495 

School  X Race  X SES 

1.28 

0.2603 

Sex  X Race  X SES 

0.15 

0.7029 

School  X Sex  X Race  X SES 

1.16 

0.2835 
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